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Teach your 
students how 


PITTSBURGH 
COLOR DYNAMICS . 


makes production better 3 


and safer by separating 
critical from non- 


critical parts )of — 


Be a knowledge of metals, 

machines and methods, the 
skilled shopman of tomorrow must 
know how to use color to turn out 
better production. 


By using Pittsburgh COLOR 
DYNAMICS he will be able to 
focus an operator’s attention more 
closely on his task. Use of proper 
focal colors will separate working 
parts from stationary parts of the 
machine and from the material being 
worked on. This reduces eye travel 
which is one of the causes of eye 


PittsBURGH PaINTS 


BRUSHES e PLASTICS 


PAINTS e@ GLASS e 
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CHEMICALS e¢ 


G 


fati The result of this improved 

visibility soon makes itself felt in the 
daily output of the worker—and in 
his attitude toward his work. 
COLOR DYNAMICS also shows 
the student how to use morale- 
building colors to promote cheerful- 
ness and restrain mental depression 
and safety colors to reduce accidents 
in the shop. 

in now to teach your students 
COLOR DYNAMICS. Write today 
for a free copy of our book which 
explains how to use this new system 


for painting. Packed with interest- 
ing data and practical suggestions it 
is an excellent text book. Pittsburgh 
Plate Glass Company, Pittsburgh 
22, Pennsylvania. 


Send for this 
FREE BOOKLET! 
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South Bend presents this 
new 14” Drill Press as a companion to the 
South Bend Precision Lathe. It is built with 
the same high standards of accuracy and 
skilled workmanship. Years of painstaking 
research and experimentation have gone in- 
to its design. This has resulted in a superior 
tool unsurpassed for accuracy, ease of opera- 
tion, versatility and dependable performance. 


FEATURES and SPECIFICATIONS 

















$ OO 1.2.0. fectory, bench thodel with chuck, 
extension cord and switch; less motor. 
—— Floor model,. .......+.++ + $113.00 


SOUTH BEND LATHE WORKS 


BUILDING BETTER LATHES SINCE 1906 + 466 EAST MADISON STREET, SOUTH BEND 22, INDIANA 


















EASI-BILD" Full-Size Patterns 
speed manual training 2 ways: 


/ Easi-Bild makes project selection easier. Folder 
@ illustrates over 100 useful, practical projects. 


Gives student self confidence because he makes 
2 something quick and right the first time. No blue- 
® print training required. 


Plus: the experience in using 
these famous CASCO industry- 
tested glues recommended by 
Easi-Bild. 








Cascophen for outdoor Cascamite for indoor C for dels, 
projects—boats, sports projects—furniture, ‘paper projects or 
equipment: toys, cabinets. where “fast set” is im- 
portant. 
See for yourself. Send coupon below for any of the 3 
popular patterns shown above ...also description of com- 
plete pattern service. See how Easi-Bild simplifies wood- 
working. 


aaadiaiaaieiaiaaeentantantentententantantantmntentaen 


CASCO Pattern Dept. IV-28, P.O. Box 215, Pleasantville, N. Y. 
Enclosed is for patterns checked below. 


(0 Lawn Chair, No. 32—25¢...[] Pony Ride Rocker, 
No. 53—35¢...[{] Handy Workbench, No. 15—25¢ 
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CASEIN COMPANY OF AMERICA 


Division of The Borden Company 


*© 1948, Easi-Bild Pattern Co. 


% State. 














“YANKEE” 





@® Clear, simple, vivid pictures 
and text show your students easi- 
ést way to drive screws, how to 
avoid damage to blades, screws 
and work, how to pick the right 
blade for various screw sizes. 
Write today for as many copies 
as you need. No cost or obligation. 






“YANKEE” TOOLS NOW PART OF 


tna UD Met OW 


THE TOOL BOX OF THE WORLD 


NORTH BROS. MFG. CO. 
Philadelphia 33, Pa. 























WALLACE 
” MACHINE - OF - THE - M 


No. 46 LATHE 








Nine variable speeds 
from 550 to 2400 r.p.m. 
Automatic - tensioning 
belt drive. Hardened 
steel spindle with taper- 
roller bearings for end 
thrust. Swiveling head- 
stock for face plate 
| work to 30” diameter. 











Here is a lathe ent of which-you can be proud! 

i insures accurate and 
trouble-free operation. The variable speed drive and heavy- 
duty headstock invite its use for metal-spinning as well as 
wood turning. 


Swivelling headstock gives unlimited capacity for face plate 
and center turning w: 

Write today for bulletins and prices—we also manufac- 
ture quality Universal Saws, Cut-off Saws, Bandsaws, 
Jointers, Mortisers, Shapers, Oilstone Grinders, etc. 





J.D. WALL ACE & COM aa 


13@)°4, 19: 








DT RRIA ARTS AND VOERIONY EpUCATION 
540 N. Milwaukee S gt ~ Wie Eotered 2 & 
Subscription “pric the . S., 
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that all these people want! 








] SCHOOL ADMINISTRATORS— terials. They help students to greater 
principals, supervisors, superintend- independence in the study of stencil 
ents, board members— want these new duplication. They help make every 

‘educational materials. They are not minute productive in student learn- 
only valuable help in teaching and in ing. The minimum of supervision 
organizing class time, they are a real needed gives you more time for in- 
asset in —_ sommes 4 relations dividual instruction. 
program. Use t to dress up your 
sanusl cepert, your bulletins to par. _ STAFFS OF SCHOOL PAPERS— 
ents and teachers, with illustrations editor, art director, instructor, faculty 
and color for greater readership and sponsor—will find here the help you 
favorable interest. need for professional-looking papers 
and annuals. I)lustrations of all kinds. 
TEACHERS — in all grades, in any size Complete “how to do it” details. In- 
school—want more interesting class- structions presented to lighten the 
res room materials. These new teaching burden for teachers. Students benefit 
asi- aids rae ea get them. You em ~— from self teaching in doing the work. 
use stencil sheets to produce them. You 
to can be an efficient duplicatot oper- | SCHOOL SECRETARIES save time 
ews ator in your own right—able to pro- and work. When principals and de- 
ght duce your own g ideas when you partment heads call on you to pro- 
zes, want them in the quantity you need. duce a bulletin, here is the help you 
ies need. Organize it, plan it attractively. 
on. ' COMMERCIAL TEACHERS want Illustrations, if called for. Produce 


these modern visual teaching ma- 


it yourself without further help. 

























UPERATING CHART—WIMP OL KIM 92 DEL ATOR 


OPERATING 
CHARTS for 


Mimeograph duplica- 
oo Models 91 


al 
. The visual way to 
teach duplicator opera- 


NEW TEXTBOOK .. . “Funda- 
mentals of Mimeograph stencil 
duplication,” by Agnew (NYU) and 
Cansler (Northwestern), leading 
authorities in business machine edu- 
cation. The “last word” in teaching 
stencil preparation. Complete course 
of 15 assignments. 
Certificates of Proficiency, awarded '{ 
by A.-B. Dick Company, available 
for students completing the course. 





tion. “ge pe plete, 
step-by-step instruc- 
tions. Three colors. ~ 
Size 50” x 38” for easy 
> classroom reading. 

















NEW PORTFOLIO OF ~——— 

MIMEOGRAPH TRACING Potts | “Yes 
PAGES FOR SCHOOLS. Drawings a WA) kaki 4 SCHOOL NEWSPAPER 
on ‘school subjects by professional =~ STENCIL SHEETS, especially 
artists. Use them for illustrating school form-to ped with a 2-column and a 3- 
newspapers, bulletins, posters, other column layout, makeit easy to produce 
c materials. Over 400 sketches a professional-looking pe he paper, 
and ideas on loose-leaf pages for easy annual report, or special bulletin. 
tracing on the Mimeograph illumi- 
nated drawing board. 


ORDER FROM YOUR NEAREST MIMEOGRAPH DISTRIBUTOR—OR WRITE US 


Mimeograph 


Hineoarapt A.B. Dick Company 


COPYRIGHT 1948, A. B. DICK COMPANY ® 
SSSSSSSSSTSSSHSSHSSSHHSHSSHHSSSHSHSSSHSSSSHSSSSSSHSSSSSHSSSSHSSHSSHSHSHSHSHEHSSHTHSESHESEHSSEESHESESEEHSESEESEEEE 


A. B. Dick Company, Dept. |A-248 
720 West Jackson Boulevard, Chicago 6, Illinois 


Send me more information on your four new school services. | om especially interested in 
information for: ; 
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IT’S KESTER 


FURNACES 


For Every nl : 
MORE TO TEA 
‘HEAT-TREATING TECHNIQUE 
JOHNSON Hi-Speed No. 120 
Here is the ideal furnace for teaching heat- 
treating. Quick Acting JOHNSON No. 120 
reaches 1500° F. in 5 minutes, delivers 2300° F. 
in 30 minutes. No classroom time lost waiting for 
warming up. Widely used for heat-treating all 
types of steel, for hardening punches, dies, tools, 
and small metal parts. Compact, powerful and 
very economical in operation. Uses natural, 
mixed, artificial or bottled gas. Firebox 
5x7%x13%. Complete with Carbofrax 
Hearth, G. E. Motor and Johnson Blower. 


$145.50 F.O.B. Factory 


JOHNSON No. 101 BENCH FURNACE 

Delivers up to 1800° F. without a blower. 

The most efficient, powerful and economical 

bench furnace made for heating solder cop- 

pers up to 12 pounds per pair. Also used for 

heat-treating, case hardening, and annealing 

carbon steels. Firebox 3% x 4% x 5%. Complete 

with work rest block and baffle plate. casa 
$17.50 F.O.B. Factory 

Renew the efficiency of your present JOHNSON 


Furnaces. Write for particulars and prices FREE CATALOG 
Factory Rebuilding. wt yr 


JOHNSON GAS .APPLIANCE CO. 


585 E AVENUE, N.W, © CEDAR RAPIDS, IOWA 


SOLDERING OPERATION 
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In these days of high labor costs too 
much emphasis cannot be placed upon 


ott types 86 peaiediog al ener COIUMBIAN VISES 


nance work. 


Kester Cored Solders — a top quality ; 
product with a dependable and uni- INDUSTRY'S 


form flux core—will increase the 
speed of all soldering operations. Be FIRST CHOICE 


sure with Kester. 

FOR OVER 
THIRTY 
YEARS 


The complete line of 
Columbian Vises is 
designed to excel in 
its field—all are made 
to the same high 


KESTER ree ret acery 
ing and workmanship. 
SOLDER A vise for every need Columbian Machinist's noel 
; and purpose. ; 
779000006 


KESTER SOLDER COMPANY 
4257 Wrightwood nue, Chicagea 39, ilinois 
ev 


EASTERN PLANT: ae 











CANADIAN PLANT: BRANTFORD, CANADA 
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EVERY FEATURE YOU WANT | o™::°" 
TO SPEED SKILL TRAINING! 










IT’S ALL HERE... |... “gna ance ta 
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@ CHECK THIS NEW ATLAS SAW — inside 
and out — you'll find everything you would specify 
to promote student progress. It is built with metal- 


-working tool precision . . . makes accurate sawing 















“CONVENIENT SAWDUST. 
4,\ CLEAN-OUT” 





“SELF-SQUARING 
RIP FENCE” 








“EXTRA-HEAVY 
CONSTRUCTION 

® WEIGHS 

262 POUNDS” 


\ 





easy for beginners . . . implants a pride in good 
workmanship that carries inte other shop activities. 


You'll realize the new Atlas sets new standards 
in saw engineering, once you try its precision-smootk 
controls. Examine its big precision-ground table: 
27,” x 27%", with 134%” working surface ahead of 
the blade. Saw cuts 344” deep. Note the high-speed 
ball bearings for permanent smoothness. Go over 
the new-type rip fence — self-squaring, locks rigidly 
at both ends, releases instantly for positioning or 
removal — nothing else like it! 


And this new Atlas machine is really rugged — 
heavily and solidly built for years of dependable 
service under hardest use — priced to suit school 
budgets. Ask your Atlas distributor 
or send for free illustrated bulletin. 


ATLAS PRESS CO. 


271 N. Pitcher St. @ Kalamazeo 13D, Michigan 
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TONAL SCHOOLS 


‘THE CHOICE of VOCA | , 





RACINE 


STURDILY BUILT~-HYDRAULICALLY OPERATED 
SIMPLE -- SAFE -- ECONOMICAL 


The RACINE Utility Metal Cutting Saw combines the advantages 
of low cost and modern design. It is hydraulically operated, 
thus providing the trainee with a tool which is keeping pace 
with the latest ideas in machine tool principles and construction. 
The RACINE Utility is safe. The drive mechanism is com- 
pletely enclosed. There are no trains of gears, levers or rachet 
devices to wear out, get out of adjustment or cause accidents. 





While incorporating the best features of the larger RACINE 
Models, the Utility is simple to operate, easy to maintain. The 
capacity is 6” x 6” — ample for most needs. Two models are 
available. The Wet Cut shown above, has a built-in coolant 
system. The Dry Cut Model is the same unit withous. the 
coolant system. 


Write for RACINE Catalog No. 70-C. Address Racine Too. 
AND MACHINE COMPANY, 1780 State Street, Racine, Wisconsin. 


THE RACINE LINE PROVIDES 

A WIDE CAPACITY RANGE 
For schools having metal cutting requirements larger than 
6” x 6”, the RACINE. Line provides hydraulically operated 
machines in a range of capacities up to 20” x 20”. 
You can do a faster, more accurate and more economical job 
with RACINE metal cutting machines. Their superiority is 
proven in all types of metal — from soft aluminum tubing to 
the hardest tool steels. 
If your school has courses in hydraulics, it will pay you to 
investigate RACINE’S Line of hydraulic pumps and valves. 
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Many Industries 


@ The Logan Lathe's reputation for adaptability has been earned in many 
industries, in exacting tool room work, and on a variety of production 
operations. The Logan ball bearing spindle, for example, has a speed 
range of 30 to 1450 rpm. High speed carbide cutting tools can be used 
to full advantage, yet the lathe is equally adaptable to slow speed work. 
The wider range of Logan spindle speeds assures the most effective rpm 
for light or heavy cuts, as well'as for machining widely different materials 
such as steels, cast iron, non-ferrous metals, and plastics. Rugged, precise 
construction throughout, plus Logan advanced design features assure lasting 
accuracy. A complete line of lathe accessories and attachments further in- 
creases the adaptability of Logan Lathes. Write for full ae 


SPECIFICATIONS COMMON TO ALL LOGAN LATHES... swing over bed, 
104”... bed length, 43%"... size of hole through spindle, %;," . . . spindle nose 
diometer and threads per inch 1¥%a"—8 ... 12 spindle speeds, 30 to 1450 rpm 

. motor, Ye hp, 1750 rpm... ball bearing spindle mounting ...drum type re- 
versing motor switch and cord.. -precision-ground ways, 2 V- ways and 2 flat ways. 


Woolworth 550 W. Washington Blvd. 1672 Mission Street 
DISTRICT . joven nny © ~"Chicsese tiheois, ° Sen Francisca, Calll. » 
OFFICES Cortland 7-8024 Central 1246 Underhill 6682 


LOGAN ENGINEERING CO, CHICAGO 30, ILLINOIS 




















Students Learn 
Production Forming 
Methods with 


DI-ACRO 
BENDERS 


Thousands of DI-ACRO Benders are in regu- 
lar production use forming a great variety 
of small parts of manufactured products. 
Your students can learn to duplicate parts 
accurate to .001” in tubing, angle, channel, 
flat, round, or square materials with peigaed 
precision machines. 7 


Send for Catalog “Die-Lless Duplicating” 
which fully describes and illustrates ‘all models of DI- 


1-/RWIN meG. CO. 
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After the student has completed his basic training course in the use of 
hand tools, he should have a required course in the operation of De Walt. 


Knowing how to make the fullest use of this flexible, easy-to-operate 
machine, will give any student a head-start as he prepares for tomorrow's 
industry. 








When he leaves school he will be fully acquainted with a machine that 
is destinéd to occupy a prominent place in tomorrow's industry. The 
perfection of the DeWalt saw has created new methods in cutting 
wood, making obsolete old-style equipment previously used. 


Ask a nearby De Walt dealer about two De Walt 15MM movies—one 
showing the general application of DeWalt—the other showing modern, 
pre-cutting techniques developed during the war. Write for catalog. 


De WALT. inc. 


122 Fountain Avenue Lancaster, Penna. 
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Sunbeam 


STEWART 


HUNDREDS OF THESE SUNBEAM STEWART 
FURNACES ARE IN THE VOCATIONAL DEPARTMENTS 
OF TECHNICAL SCHOOLS 


Small Semi-Muffle Oven Because Sunbeam Stewart units have been designed for 
‘efficient production heat treating in small shops and 
tool rooms, they are widely recognized as standard 
equipment for all types of industrial heat treating and 
, | Yecational training work. For student instruction and pas 
reference with further details on Sunbeam Stewart Fur- ~— 
naces especially suitable for school shop use, write for = [""==—~—=-.. 
our free “STEWART HANDBOOK of Heat Treating | “SS 
Information and Equipment.” Also the new Sunbeam 
Stewart DATA FILE on school units. 
4 
SUNBEAM STEWART INDUSTRIAL FURNACE DIVISION 
OF SUNBEAM CORPORATION (Formerly CHICAGO FLEXIBLE SHAFT CO.) 
Main Office: 4433 Ogden Ave., Dept. 114, Chicago 23, Il1. 


Small Forge 
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Round Pot Furnace 


Triple Purpose Combination “E” Triple Purpose Combination “‘D”’ Dual Combination 
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TOOL HOLDERS 


for 


Hanae ARMSTRONG Carbide 
Ms a 

Speeds, and Tool Holders and 
Heavier Feeds ARMIDE (Carbide 

Tipped) Cutters come in 
cased sets for tool rooms and maintenance departments, and in- 
dividually in all sizes for general machine shop and production 
turning. They permit not only the ready machining of sand-filled 
castings, the hardest and toughest steels as well as many heretofore 
“ynmachineable” materials, but also make practical much heavier 
cuts and cutting speeds up to 600 f.p.m. on ordinary work. They 
also run from 10 to 100 times as long between regrindings. 


Write for ARMSTRONG Carbide Bulletin. 


¢ ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” = 


5222 W. Armstrong Avenve Chicago 30, U. S. A. 
» New York San Francisco 
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BLACK & DECKER 
Super-Service Wet Grinding 


Valve Refacer 


HE Black & Decker Valve Reconditioning Method offers you the 

practical way to train students in turning out perfectly matched, 
gas-tight valve assemblies . . . on cars, trucks, tractors, gasoline 
and Diesel engines! Use the Black & Decker Super-Service Valve 
Refacer to grind quickly an absolutely smooth surface and factory- 
accurate angle on valve faces, to grind valve stems and tappets for ex- 
act clearance. Use the Black & Decker Vibro-Centric Valve Seat 
Grinder to grind a mirror finish on valve seats—to turn out perfect 
results with only a few seconds grinding per seat. 

Both tools give foolproof accuracy that helps even beginners to get 
the job right the first time. Ask your nearby Black & Decker Distributor 
for details. Write for your free copy of our catalog to: The Black & 
Decker Mfg. Co., 680 Pennsylvania Ave., Towson 4, Md. 


LEADING DISTRIBUTORS EVERYWHERE SELL 


Bach Decker. 


PORTABLE ELECTRIC TOOLS 
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WHAT YOU GET 





Steel Letters 
and Figures 


. . from best grade tool steel, specially hard- 
ened and tempered to assure clear, lasting 
impressions. No mushrooming — no 
spalling. Use Millers Falls hand-cut 
stamps on all hard metal surfaces. 


. . by a specially-improved machine process 
from superior master dies. A fine, dur- 
able stamp for general all-round use. 


Character sizes from 14” to 1%”, letters and figures. 
Packed one set in an attractive stained 
wood box. 


Hand-cut . 


Ask your supplier for Millers Falls 
for every workbench use. 


MILLERS FALLS 








Millers Falls Company 


Greenfield ” Massachusetts 











=S 
TAR 


©@ Here’s the sander your 
students will most likely 
vse on busy production 
lines. it is the acknowl- 
edged leader in its field. 
Practical workmen prefer 
TAKE-ABOUTS sustained 
power and high speed that assure sharper, faster cutting. They 
like its perfect balance that contributes to the “om 
touch,” that. vital factor in expert work. 


® TAKE-ABOUT pays its own way on refinishing desks, table 
tops, blackboards and in doing other maintenance jobs. 
Write for details ond complete list of important features. 


PORTER-CABLE MACHINE co. 


1702-2 N. Salina St. Syracuse, N. Y. 








WHEREVER THERE ARE yg 
There Is Need For 0, 
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Write for complete information and prices. 


MORGAN VISE CO. 


120 N. Jefferson Street Chicago 6, Illinois 
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Ability to keep pace with 
- industry's changing needs 
has: been the basis of Har- 
grave’s leadership in the 
production of mechanic's 
hand tools since 1879. 
Skilled mechanics know that 
for every clamping need 
there’s a Hargrave size from 
1 in. to 10 ft. openings in 
25 popular patterns. 


WRITE FOR CATALOG OF COMPLETE LINE 


There Is a Nearby Industrial 
Distributor Stock. 





Waverly & Main Aves. 
Cincinnati 12, Ohio 






HARGRAVE 


ae A J ° ° / 
lke Cincinnati Tool Co. 


“OLIVER” Speed Lathes 


Efficient, easy o;erating Lathes 


for general shop use 


Ample power and flexible 
nee, assuring smooth 
and accurate wood turnings, 
are recognized advantages of 
“Oliver” Speed Lathes. The 
No. 51A Lathe has motor- 
headstock with four speeds — 
§70, 1140, 1725, $450 T-p.m. 
New type Slide Control in- 
sures easy regulation. This 
“Oliver” Lathe turns 24 in- 
ches between centers, swings 
12 inches diameter, and has 
a 48-inch bed. Safe and easy 
to run. Built to give years 
of satisfactory service. Extra 
lengths and attachments 
available. 


OTHER “OLIVER” MACHINES FOR SCHOOL SHOPS 

















Band Sews — ‘Tool Grinders Mortisers Shapers 
Machines Jointers Planers Wood Trimmers 
Circclar Saws Jig Saws Sanders Electric Glue Pot 


For full details write for Bulletins 


MACHINERY COMPANY 
. Grand Rapids 2, Michigan 
STC MTET 


OLIVER 
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TKINS | 
"Cer Chet” 


CIRCULAR SAWS 














































You make both teaching and learning easier when you put 
Atkins “Silver Steel” Circular Saws in your school workshop. 
Here is why: 

Atkins Circular Saws are easier to use because they cut 
cleaner and faster. They Jeave no rough or feathered edges. 
There are fewer “rejec*=", less time lost because work has to 
be done over again. The student achieves first-rate results 
earlier. He gains confidence that leads to quicker mastery 
of his craft, leaves the instructor free to teach fundamentals. 

Atkins Circular Saws are economical, too. Their tough 
“Silver Steel” teeth stay keener longer. Their extra 
ruggedness means extra years of classroom service with 
fewer sharpenings. 

For easier teaching, easier learning and lower shop 
costs, equip with Atkins. 

NOTE: While Atkins does not manufucture portable 
machines, many leading machine manufacturers look to 
Atkins for blades. 


E.¢C. ATKINS AND COMPANY 
HOME OFFICE AND FACTORY: 
402 S. Illinois Street, Indianapolis 9, indiana 
BRANCH FACTORY: Portland, Oregon 


BRANCH OFFICES: 
waterms atwavs antae” Afflanta e Chicage « New Orleans « New York « San Francisco 
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STAINLESS STEEL—A SPECIAL FILING PROBLEM. Stainless steels, now Ms 
widespread in modern industry, are a group of alloy steels with avery ~- wy 
high chromium content. The most common type of stainless steel «“p 
(known as “18-8”) , for example, contains approximately 18% chromium Th 
and 8% nickel. This makes it tough and dense, and causes an abrasive for 
action that tends rapidly to wear out the teeth of all cutting tools. ‘ 
While regular purpose files will cut stainless steel, it is important to _ 
find files that will not only do the work well but also retain their cutting 
ability longer against the abrasive action of this dense steel. 
>1 
SPECIALLY DESIGNED FILE TEETH. Nicholson has perfected a special , 
type of file tooth which has much longer life when used om stainless of 
O steel than regular file teeth. : TIO 
tur 
HOW TO FILE STAINLESS STEEL Stainless steels should be filed with a cosh 
light pressure and a slow, steady stroke to prevent heating the metal—for : 
it becomes harder as it becomes heated. This makes filing more difficult, am 
and also causes the file’s teeth to wear out faster. It is also important 
to “keep the file cutting,” otherwise the surface of the metal becomes 
ts glazed and therefore more difficult to file. p< 
FLAT BASTARD FILE } 
Nicholson and Black Diamond Files for stainless steel are made for tior 
fast stock removal on thick sections and for smooth filing on narrow 306 
sections. They are stamped “For Stainless Steel” and are available in I 
the same shapes, sizes and cuts as regular purpose files. At hardware Cu 
_and industrial supply houses. I 
-? ond 
Hez 
Pau 
ingt 
Nicholson makes special-purpose files for Brass, Lead, Aluminum, Stainless —- 
wales Geis tae Steel, Foundry Castings, Die Castings, Die Making, Lathe Filing, Curved ee 
and Shear Tooth Filing—and Swiss Pattern Files of all shapes and sizes. Bid 
A 
MOLe tion 
giao, NICHOLSON FILE CO., 47 Acorn St,-Providence 1, Rhode Island “SS Hei 
O pes oii (im Canada, Port Hope, Ont.) << 826 














>in This Issue 


The end of the first semester of the school year 
1947-48 is rapidly approaching. That means that 
the need for tests and testing will soon be at 
hand, and that is the reason for making this 
issue the annual testing number. 

The tests published will, we hope, be helpful 
to those teaching retail selling, carpentry, be- 
ginning woodwork, orthographic projection and 
dimensioning, and electricity. 

Other articles that are worthy of note are 
serial continuations such as Hankin’s “Student 
Characteristics and Progress”; Bawden’s “Some 
Leaders in Industrial Education”; Diamond’s 
“Vocational Education and Society”; Jones’ 
“Problems in Supervision and How to Meet 
Them”; and Groneman’s “Teaching Materials 
for Industrial Education.” 

There also are some good problems and proj- 
ects that may prove useful to some of our 


readers. 


> This Month’s Cover 
The illustration chosen for this month’s cover 
of INDUSTRIAL ARTS AND VOCATIONAL EDUCA- 
TION shows high school students doing architec- 
tural drawing in the industrial arts laboratory 
of the Los Alamos Schools, Santa Fe, N. Mex. 
The photograph was submitted by Jerome 
Leavitt, supervisor of industrial arts. 


- 





>» Coming Conventions 


Feb. 12-13. Oklahoma. Education Associa- 
tion, at Tulsa, Okla. Secretary, C. M. Howell, 
306 Key Building, Oklahoma City, Okla. 

Feb. 15-18. Association for Supervision and 
Curriculum Development, at Cincinnati, Ohio. 

Feb. 21-25. National Association of Sec- 
ondary School Principals, at Atlantic City, N. J. 
Headquarters, Hotel Hadden Hall. Secretary, 
Paul E. Elicker, 1201 16th St., N.W., Wash- 
ington, D. C. 

Mar. 3-6. Georgia Education Association, at 
Atlanta, Ga. Headquarters, Municipal Audito- 
rium. Secretary, J. Harold Saxon, 704 Walton 
Bldg., Atlanta, Ga. 

Mar. 17-19. Mississippi Education Associa- 
tion, at Jackson, Miss. Headquarters, Hotel 
Heidelberg. Secretary, Floyd C. Barnes, Box 
826, Jackson, Miss. 

Mar. 18-20. New Jersey Vocational and 


Arts Association, at Asbury Park, N. J. Head- 
quarters, Berkeley-Carteret Hotel. Secretary, 
John J. Berilla, 549 Corliss Ave., Phillipsburg, 
N. J. 
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Teacher Training in 
Industrial-Arts Education 


PAUL N. WENGER 

Chairman, Industrial Arts and : 
Vocetional Education Department 

Teachers College of Connecticut 

New Britain, Conn. 


The program of teacher training begins 
several months before the prospective stu- 
ters the freshman. class at college, 
and ends 5 war shar Sees aohedaed een 
his 


of approximately four years. 

What should take place during this four- 
year period which is spent in a teachers 
college, by one who majors in industrial- 


I. First, it must provide an effective 
organization for recruitment. Getting the 
right people enrolled in our curriculum is 
of primary importance. Because of the 
“G.I. Bill” and because of the fairly good 
salaries offered in the teaching profession, 
recruitment cannot be considered a major 


problem today. It so happens that more per- . 


sons wish to enroll as industrial-arts majors 
than can easily be accommodated at the 
present time. However, in normal times, it 
requires the concentrated efforts of many 
persons to bring desirable young men into 
the profession of industrial-arts teaching. 

II. Next, i must provide a forceful pol- 
icy in regard to screening. Not all persons 
who wish to become industrial-arts teach- 


tively during their entire training period. 
In this way, those who are poorly fitted 
for teaching may be prevented from enter- 
ing the profession. 

It is easy to see that more students 
should enroll in a department than can 
possibly hope to graduate. Otherwise, how 
can we hope to select the best and elimi- 
nate the unfit? The faculty of a teacher 
training center must constantly bear in 
mind that they are trying to provide the 
best teachers for the youth of America, 
even though it may be disappointing to the 
students who are not permitted to continue 
their teacher training program. 

III. Next, we must provide intensive 
training in industrial-arts areas. Inasmuch 
as the field of industrial arts is constantly 
expanding, it is becoming increasingly dif- 
ficult to provide an adequate background 
for all students in all major phases of their 
field of specialization. There may come a 


. day when an industrial-arts student will 


be able to specialize in two or three 
major areas of industrial arts, with a view 
to being placed in one or more of these 
areas. If this were the case, it would not 
be necessary to provide intensive training 
in the areas which are not included in his 
teaching schedule. We would then be free 
to concentrate in providing the best and 
the most intensive training in the areas 
which he would teach. 

However, the difficulty with this practice 
lies in that of placement. Quite likely, in- 
dustrial-arts teachers might accept assign- 
ments in areas in which they have had 
little training. Therefore, to safeguard the 
teacher-training institution against any 
such undesirable results, all industrial-arts 
students must be provided with intensive 
training in all phases of their major field. 
Upon graduation, they can then step into 
any of the major phases of industrial arts 
and do a satisfactory bit of teaching. It is 
quite evident that this places quite a re- 
sponsibility upon the industrial-arts faculty 
of a teachers college. 


4! 
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The success or failure of the teacher 
training program depends largely upon the 
individual faculty members, the curricu- 
lum, the equipment and supplies, and the 
physical plant. 

Just to consider the matter of equipment 
and supplies alone. The needs of an in- 
dustrial-arts department are numerous and 
varied. Many of the items are expendable 
and, therefore, must be replaced. To pro- 
vide all necessary items and to continue to 
keep them on hand requires considerable 
money. Herein lies a first-class headache 
for any teacher or administrator of indus- 
trial-arts subjects. When the people who 
hold the purse strings sharpen their red 
pencils and figure, they find that industrial- 
arts courses are much more costly than 
courses which require only a few supplies 
and almost no equipment. The budget of 
an English or a mathematics department, 
for instance, will be totally inadequate for 
the successful operation of a first class 
industrial-arts department. 

IV. We must provide a broad back- 
ground of general education. It is necessary 
for industrial-arts teachers to know more 
than their field of specialization. This is 
made possible by setting up a college cur- 
riculum which provides opportunities for 
the students to take courses covering a 
wide variety of interests. Very few edu- 
cators question the wisdom of setting up a 
curriculum which will broaden the indi- 
vidual’s culture. Therefore, the curriculum 
for prospective teachers of industrial arts, 
as for all other teachers, should contain a 
reasonable number of courses which lead 
toward a well-rounded educational back- 
ground. 

V. We must provide opportunities for 
individual growth and development. It is 
easy to see that the individual will need 
more than a mere wealth of skills and in- 
formations if he is to become a good 
teacher. We must be cognizant of the fact 
that ‘the student normally develops into 
manhood during this four-year period. His 
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philosophies of life, of family, and of edu- 
cation are being formed. He must be pre- 
pared to function as a contributing member 
to the community. His interests and. appre- 
ciations should be enriched. He must be 
able to evaluate his own needs and set up 
goals which he will strive to achieve. He 
must learn to plan, to make decisions, to 
initiate, and to carry out activities success- 
fully. All this becomes a responsibility of 
the teachers college, if it wants to prepare 
its students to be more than moderately 
successful in the profession of teaching. 
VI. We must provide opportunities for 
student teaching. Only by actually teach- 
ing under the guidance ofa kind and sym- 
pathetic supervisor will the student gain 
the desired experiences in his chosen pro- 
fession. Consequently, it is essential that 
an effective program be set up whereby 


each student will spend quite a bit of time 


teaching in the shop or classroom. 
Students learn by doing. All the infor- 
mation and skills which the student has 


acquired must be translated into terms of 
actual teaching experiences. Otherwise, his 
information and skills remain in the the- 
oretical stage and he will lack the ability 
to make the practical application which is 
so essential in the teaching profession. 
Thus it is one of the primary obligations 
of a teachers college to provide whole- 
some teaching experiences for all students, 
under competent supervision. 

VII. We must provide facilities for 
placement and follow-up. After the student 
has passed all hurdles, and has proved his 
abilities as a teacher, we have the responsi- 
bility of placing him in a teaching position 
for which he is peculiarly adapted. Many 
factors must be considered in placing a 
student. Personal likes and dislikes, scar- 
city of positions, salaries, and geographic 
locations; all play an important part when 
placing a student to best advantage. 

The responsibility of the teachers college 
does not end at this point. The beginning 
teacher will need help and guidance and 


we must be on hand to provide that which 
is desired and needed. In fact, our doors 
should always be open to our graduates 
when they need our help, when they re- 
quest recommendations, and when they 
desire a change of positions. 
Summary 
The seven major responsibilities of an 

industrial-arts teacher training program 
are: 

1. It must provide an*effective organi- 
zation for recruitment. 

2. It must provide a forceful policy in 
regard to screening. 

3. It must provide intensive training in 
industrial-arts areas. 

4. It must provide a broad background 
of general education. 

5. It must provide opportunities for in- 
dividual growth and development. ° 

6. It must provide opportunities for stu- 
dent teaching. 

7. It must provide facilities for place- 
ment and follow-up. 


Student Characteristics and Progress 


EDWARD K. HANKIN 


Lecturer, University of Pennsylvania 
Philadelphia, Pa. 


(Continued from page 19 of the 
January, 1948, issue) 

Chart XI includes scattergrams showing 
the relationship between grades earned at 
Dobbins and grades earned in similar sub- 
jects at the previous school. By coding, 
these graphs also show (1) how the pupil 
with no previous shop experience per- 
formed in shop at Dobbins, and (2) how 
the pupil who left Dobbins before earning 
a grade there performed at the previous 
school. 

The first scattergram, showing the re- 
lationship for shop grades is positive and 
fairly high. Disregarding the specially 
coded cases we find that eight cases vary 
more than one grade out of correlation 
and 55 per cent of the cases falling in 
perfect correlation. The largest single 
group out of perfect correlation are those 
who earned G in the previous school and 
F at Dobbins. This might be expected if 
we examine the distribution of shop grades 
earned. in previous school and note the 
disproportionately high percentages (65 
per cent) of G’s earned. 


In this first scattergram we also find 
that those cases with no previous shop 
grades are distributed exactly equally 
among the four grades at Dobbins, imply- 
ing that the lack of previous shop expe- 
rience is not an indice of success in this 
curriculum. 

Likewise, we find an almost normal dis- 
tribution of previous shop and classwork 
grades for those who-did not stay long 
enough at Dobbins to earn grades. This 
data varies somewhat from that for those 
dropping out before the third term, as 
mentioned in the discussion of Chart V. 

The second scattergram showing the re- 
lationship between Classwork at Dobbins 
and at previous school shows correlation 
that is also positive and somewhat higher 
than that for the first scattergram. Here 
only six cases vary more than one grade 
from perfect correlation and 61 per cent of 
the cases fall in perfect correlation. 

Since, of the four characteristics used in 
selection, the highest correlations were 
obtained for interview rating and for pre- 
vious grades, Chart XII was drawn to 
explore the possibilities of a combination 
of these two as an indice of success, Thus, 
Index A was computed by adding the in- 
terview rating to a numeric value of the 
previous school grades (E-1, G~2, etc.). 
The minimum value of this index is 2, 


and the maximum (low) value, 9. The 
scattergram (@) shows the relationship be- 
tween Index A and shop grades. The re- 
lationship is rather high and positive. A 
three-point band on each grade level 
obtains 80 per cent of the cases. This 
percentage is obtained by counting those 
cases with 2,.3, and 4 points earning E; 
3, 4, and 5 points earning G; 5, 6, and 7 
points earning F; and 6, 7, and 8 points 
earning P. Scattergram (5) shows the re- 
lationship between Index A and tenure in 
terms. This correlation is positive, but 
considerably lower than (a) with widely 
spread distribution. We find a median of 
4 for those staying more than three terms, 
and a median of 6 for those staying less 
than three terms. Eighty-two per cent of 
those being graduated had an indice of 
less than 6, and 62 per cent had less than 
5. Only 9.7 per cent of those staying less 
than three terms had an indice less than 5. 

Chart XIII, This chart shows further 
exploration of the predictive values of a 
combined rating. The “Battery Index” 
used includes the ratings given in the four 
principal devices of the selective process. 
To the imterview rating is added the 
“fifth” numbers for 7.0. and for Mechani- 
cal Aptitude, from Charts II and III, and 
a numeric value for the average of pre- 
vious school grades, using the scale E = 1, 
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G=2, F=3, P=4. The minimum 
value of this index is 4, and the maxi- 
mum, 19, 

Distribution (@) shows a range of 4 to 
18, for 161 cases, with a median of 11. 
For comparison, the 48 graduates having 
sufficiently complete records for this pur- 
pose have been coded. The median index 
for this group is 9. Since some of the 161 
cases in the distribution are active pupils 
and potential graduates, a truer compari- 
son of the characteristics is obtained by 
eliminating the active pupils. The median 
index for the remaining 51 dropouts is 
12. Only 30 per cent of the inactive pupils 
with indices over 12 remained to graduate. 
Only 27 per cent of the inactive pupils 
with indices less than 9 dropped out be- 
fore graduation. 

Scattergram (5) shows the relation be- 
tween the battery index and shop grades. 
Those_ cases dropping before earning 
grades™it Dobbins are recorded with those 
earning P and coded for identification. 
The correlation is positive but not so high 
as that in scattergram (@), Chart XII. 
The median index for those earning E is 9 
while the median for those earning P is 
13. Only 14 per cent of those earning P 
had an index less than 9 while 34 per 
cent of those earning G or E had an index 
less than 9. On the other hand, only 5 
per cent of those earning G or E had an 
index over 13, while 43 per cent of those 
earning P had an index over 13. 

Scattergram (c) shows the relation be- 
tween the battery index and grades earned 
in classwork. The correlation is positive and 
higher than that obtained for shop grades. 
The median index for those earning E 
is 6 and for those earning P the median 
index is 13. Only 9.per cent of those 
earning P had an index less than 9 while 
89 per cent of those earning E and 25 per 
cent of those earning G had an index less 
than 9. Only 6 per cent of those earning 
G or E had an index above 13 while 48 
per “cent of those earning P had an index 
above 13. 

The correlation between the battery in- 
dex and tenure in terms shown in scatter- 
gram (d) is positive but somewhat lower 
than those obtained in (0) and (c) on 
this chart. The median index for those 
with 6 terms’ tenure is 9 and for those 
with less than 2 terms’ tenure, the median 
index is 1334. Forty per cent of those 
with 6 terms’ tenure had an index less 
than 9 while only 6 per cent of those 
with less than 2 terms’ tenure had an 
index less than 9. On the other end of 
the scale, 4 per cent of those with 6 terms’ 
tenure had an index above 13 while 50 
per cent of those with less than 2 terms’ 
tenure had an index above 13. 

Chart XIV explores the relation be- 





tween entrance age in years and shop 
marks. The correlation is negative with 
younger pupils earning somewhat better 
marks, Thirty-six per cent of those enter- 
ing before age 15% earned grades 
below G while 44 per cent of those enter- 
ing after age 15 earned grades below G. 
This relation would not appear to be 
especially significant. However, this graph 
does serve to show the distribution of the 
group on the basis of entrance age. The 
median entrance age is 15 with only 12 
per cent entering after age 16 and a 
range of 14 to 17% years. 

Chart XV further explores the signifi- 
cance of entrance age by showing the re- 
lation between entrance age and tenure. 
This correiation is also negative with 
pupils entering at lower age staying in the 
course longer. Only 3 per cent of those 
entering after age 16 remained more than 
4 terms and 73 per cent of those entering 
after age 16 remained less than three 
terms. In comparison, 46 per cent of those 
entering before age 16 remained more than 
4 terms and only 37 per cent of those 
entering before age 16 remained less than 
three terms. These percentages are higher 
than those in the general discussion of 
dropouts given earlier because of the ex- 
clusion, in the foregoing comparisons, of 
active pupils. Since Chart XV deals only 
with those pupils who have left the school, 
the calculations omit entirely the active 
pupils, many of whom, in groups 6, 7, 8, 








and 9 of Chart I, have remained more 
than two terms. 

One possible explanation of the with- 
drawal of older pupils during the period 
of this study is the compulsory military 
service age of 18. On this chart is indi- 
cated by a heavy line the area including 
all dropouts after age 1712. Only those 
cases to the right and above this line can 
be considered as possible forced with- 
drawal by the Selective Service Act. Of 
those staying less than three terms, only 
6% per cent are over age 1714. Of those 
entering after age 16, 51 per cent of the 
total and 77 per cent of those dropping 
before third term were under selective 
service age of 18. This would seem to 
indicate that reasons for withdrawal other 
than Selective Service, prevailed. 

Chart XVI, showing distribution of in- 
active pupils on the basis of age at, time 
of separation, was compiled directly from 
Chart XV by adding the length of tenure 
to the entrance age. Median age at grad- 
uation is 18 while the median separation 
age of all others is 1612. Of those remain- 
ing after age 17, 64 per cent are graduates. 

During the period under study, 15 
pupils were admitted to this curriculum 
on a trial basis. For one reason or another 
there was a question as to whether these 
pupils were good candidates for this pro- 
gram, and this provisional admission was 
indicated on the school records. Chart 
XVII shows distributions of characteristics 
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School, Troy, Ohio 
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and success of these pupils. Describing by 
the median we can-say that the on trial 
pupil had an I.Q. of 104, 44 Stenquist 
score, interview rating 3, average previous 
shop grade G, average previous classwork 
grade F, Index A of 6, and Battery index 
12. 

Excluding those still active, half of 
those pupils admitted on trial withdrew 
before reaching the third term, while 30 
per cent remained to the sixth term. The 
median shop and classwork grade earned 
by these pupils at Dobbins was F with 18 
per cent of the work graded P. 

On the basis of tenure this group com- 
pares well with those pupils “admitted 
without reservation. On the basis of grades 
‘earned, however, this group stands low 
in comparison with the entire group, as 
shown in Chart IX. 

While on the basis of the four elements 
of tHe admissions procedure this group is 
not significantly low, it appears that what- 
ever the other factors were which caused 
them to be especially identified, the action 
was justified. Such things as previous poor 
attendance or co-operation records are 
frequently the basis of questioning the 
admission as well as a combination of low 
and high standings in the usual four 
considerations. 

The success of these pupils would seem 
to justify continuing the practice of trial 
admission in those cases where there 
appears to be some hope for otherwise 
doubtful candidates. Always, of course, if 
limited capacity of the equipment does not 
mean displacing a more likely candidate. 


inferences and Conclusions 

A. The first objective of this study is 
to discover whether the admissions pre- 
dictive devices actually predict success in 
this curriculum. Charts VI, VII, VIII, and 
XI together with their analysis, constitute 
the gross answer to this question. From 
these charts and discussions the following 
points are capitulated. 

1. It would appear that of the four de- 
vices under consideration, the interview 
rating and the previous school grades are 
by far the most significant. 

2. Within the range of 1.Q. for cases in 
this study (91 to 148), mental ability as 
measured is but a minor factor. This con- 
clusion probably would not hold for cases 
below this range. 

3. Conclusions regarding the signifi- 
cance of I.Q. would not necessarily hold 
true if there were a revision of the content 
of this curriculum. 


4. Mechanical aptitude, as measured by - 


the Stenquist Test I has practically no 
significant relation to success in this cur- 
riculum within the. range of the cases in 
this study (22 to 80). This means one of 





two things. Either the Stenquist Test I 


does not measure the mecaanical aptitude 
of these pupils, or factors other than this 
aptitude, such as interest and other apti- 
tudes, are dominant. 

5. For this curriculum, it would appear 
that the use of the Stenquist I should be 
discontinued. It would seem reasonable 
that other aptitude tests should be ex- 
perimented with. 

6. Since, for EQ. and Stenquist scores, 
the correlation with measures of success 
are somewhat positive, these characteris- 
tics would reasonably enter into the selec- 
tion of pupils when all other factors are 
equal. That is, in chosing between two 
cases between whom no other factor in- 
dicates a preference, the selection on the 
basis of I.Q. and Stenquist score could be 
justified. 

7. While, as has previously been stated, 
the correlations between interview rating 
and measures of success are rather high, 
ratings of 4 should not, in themselves, 
indicate rejection. Ratings of 3 or 4 should 
require a closer examination of the pre- 
vious school record. Ratings of 1 or 2 
could be used as a direct indication of 
probable success without further consider- 
ations, providing available facilities permit 
that number of admissions. 

8. Because of the close relationship be- 
tween previous school grades and grades 
at Dobbins, the practice of examining 
these records in selecting pupils should be 
definitely continued. 

9. Pupils with previous school shop 
grades averaging F should be checked 
closely for other evidence of likely success. 

10. Absence of previous shop experi- 
ence is of no significance to success. 

11. Combined. consideration of inter- 
view rating and previous school grades 
appears to be the most discriminating 
index of probable success (Index A). Com- 
binations. equal to or better than F-2, 
G-3 or E-4, are good indications of prob- 
able successful work. 

12. The combined consideration of the 
four characteristics, as obtained in the 
“Battery Index,” tends to broaden the dis- 
crimination obtained with Index A, and is 
not recommended. 

13. The evidence indicates that for this 
curriculum entrance after age 16 shows 
little chance for success in terms of tenure. 
A change in employment conditions or the 
offering of a special curriculum for these 
older pupils would probably invalidate 
this conclusion. 

14, The practice of admitting pupils on 
trial where there is room and some doubt 
of success could properly be continued.. 

B. The second objective of this study 
was to obtain complete data regarding 
certain characteristics which might be of 









value in future curriculum planning and 
course construction, Charts I, II, Ill, V, 
VI, VII, and IX especially point to this 
objective. 

C. The third objective of this study is 
to experiment with devices which might 
be used in making a school-wide study. 
Sections describing Source of Data, Pro- 
cedures — Accumulation of Data, and Pro- 
cedure — Compiling of Data, respectively, 
on pages 402 and 403 of the December, 
1947, issue, are pertinent to this objective, 
together with the several charts showing 
methods of displaying data. 

With regard to a school-wide ‘ie it 
should be emphasized that there is no 
intention that the conclusions herein 
would apply to any but the curriculum 
upon which this ‘study is based. It would 
seem desirable that a similar study of a 
more manipulative mechanical curriculum 
group be made So that comparisons of the 
results could be obtained. For igetance, 
are the conclusions drawn with regard to 
1.Q. and Stenquist ratings peculiar to this 
curriculum or are they limitations inherent 
to the devices themselves? 
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Thirty-five cities of 10,000 population 
or more completed 1946 without a traffic 
death. New Britain, Conn., with a popula- 
tion of 68,700, was the largest city to 


-achieve this record. Hamtramck, Mich., 


was second and Watertown, N. Y., was 
third. — National Safety Council. 
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(Continued from page 7 of the January, 1948, issue) 


Ira Samuel Griffith 

It would be difficult to select from among the prominent leaders 
in the field of industrial education and industrial arts as the 
subject of this fourth sketch a man characterized by a more 
striking contrast with the three leaders previously considered 
than Ira S. Griffith, not only in personality and educational 
background, but also in types of position held, and in the nature 
of the major contributions to the cause of education. 

In the matter of educational background, first: two of these 
men, Calvin M. Woodward and Charles R. Richards, were 
graduates of the engineering college, and were entirely lacking in 
specific college preparation in what we now call “education” 
courses. I find nothing in the record to indicate that either of 
these men pursued their college or university preparation beyond 
the engineering degree. The third, Frederick G. Bonser, was a 
graduate of a university curriculum in “education,” designed 
specifically for the preparation of teachers and school adminis- 
trators. After completing the requirements for the baccalaureate 
degree, he continued his studies in the graduate school, specializ- 
ing in psychology and school administration. Bonser was the only 
one of the four to hold the earned doctor’s degree. 

By contrast with these three, Griffith was the product of the 
old-time four-year “classical” curriculum, in a small denomina- 
tional college. This curriculum was by far the most common 
offering of the small college during the closing decades of the 
nineteenth century, and even until well into the twentieth cen- 
tury. It was during the 1890’s (earlier or later, according to the 
section of the country) that competition began to make itself felt 
in the form of the more modern “scientific” curriculum. 

In further contrast, after completing the requirements for the 
A.B. degree, Griffith went on with college studies in the special 
field of preparation for teaching shopwork and mechanical draw- 
ing. After he began teaching industrial arts he continued part- 
timé attendance upon college classes in shopwork and drafting, 
and, still later, he enrolled in the graduate school for more ad- 
vanced studies in the philosophy and principles of education, psy- 
chology, and industrial education, although he never completed 
the requirements for the doctor’s degree. 

In one additional particular Griffith differed from two of the 
other three men in that he was a contemporary of mine in a 
sense that they were not. Dr. Woodward and Professor Richards 
really belonged to an earlier generation. While Dr. Bonser 
and I were contemporaries in the strictest chronological sense, 
because we were born only a few months apart, our most signifi- 
cant relation was that of teacher to student. 

Griffith and I were graduated from college in the same month, 
June, 1896; completed similar curriculums, the old classical 
course; with the same degree, A.B.; from the same type of insti- 
tution, the small denominational college, Eureka College and 
Denison University. Further, Griffith was a colleague of mine (as 
none of the other three was) in the special field of teaching shop- 
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work and drafting to boys — he at Oak Park, Ill., 1903-12, and 
I at Normal, Ill., 1903-10. 

A poll of the 30,000 or more industrial-arts teachers and super- 
visors in 1947-48 would show, I am confident, that only a small 
minority were active in this work at the time of Professor 
Griffith’s death, in 1924, and would emphasize the truly re- 
markable speed and a of the growth of the industrial-arts 
movement. 

Early Life 

Ira Samuel Griffith was born at Holton, Kans., July 24, 1874, 
and died at Madison, Wis., on April 29, 1924, following a short 
illness. While still a young lad, his family moved to Bloomington, 
Tll., where Griffith lived until he was ready to enter college. 





ira Samuel Griffith 


His father was a contractor and builder, and the younger 
Griffith served a thorough apprenticeship under his father’s 
tutelage. As a young man he gained considerable experience in 
carpentry, cabinetmaking, building construction, and contracting, 
including summer vacations after he entered college and during 


.the early years of teaching. He was a graduate of Eureka College, 


Eureka, Ill., with the A.B. degree in 1896. 

Following graduation he taught in the grades one year in 
Greenwood, Neb., where a sister lived, and two years in Blooming- 
ton, Ill. He was then employed as teacher of mathematics at 
Eureka College, from 1900 to 1903. After a year or two of this 
work, he became dissatisfied with the results he was accomplish- 
ing, and disturbed about his prospects for the future. Teaching 
mathematics seemed a bit bookish when viewed from his per- 
spective of the more lively and objective experiences of a building 
contractor. In the educational journals of the day he learned some- 


















46 FEBRUARY, 1948 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 











thing of the manual training movement then getting under way in 
the public schools of Illinois. He visited Bradley Polytechnic 
Institute (now Bradley University), in Peoria, 18 miles west of 
Eureka, where he made the acquaintance of Charles A. Bennett, 
at that time head of the Department of Manual Arts. During this 
interview he was inspired by a vision of a new type of schooling, 
the scope and possibilities of which appealed to him as a direct 
and personal challenge. 

As the result of this visit, after due reflection, he decided to 
prepare himself to be a teacher of manual training. Here he found 
something that satisfied his sense of the practical in education. 
He was immediately convinced that it had a great future, and he 
believed he could throw himself into it with all-out enthusiasm 
and make a success of it. He made arrangements at Eureka College 
to be away from his teaching duties one day each week. At 
Bradley Institute, with the assistance of Mr. Bennett and several 
members of his staff, he received individual attention in the shops 
and drafting rooms, and put in an intensive day’s work each 
week. In addition, he completed other assignments by working 
evenings at his home in Eureka. He enrolled as a full-time student 
in summer sessions, and thus made rapid progress. 

Because of his practical experience with tools, machines, mate- 
rials, and construction, supplemented by a liberal college educa- 
tion and several years of experience in teaching an academic sub- 
ject, he possessed an unusual background upon which to base his 
preparation for teaching. It may be pointed out that this com- 
bination of personal qualifications in a manual training teacher 
was almost unheard of in the early 1900’s. It is quite unusual 
even in the 1940’s, for we still encounter college students who 
ask why they may not “duck” freshman rhetoric, sophomore 
speech, junior sociology, and senior economics, since they are 
“not needed” by the teacher of shopwork! 


Teacher in the Oak Park Schools 

In September, 1903, Griffith was offered a position as teacher 
of manual training in the seventh and eighth grades at Oak Park, 
Ill., a residential suburb adjoining the city limits of Chicago on 
the west side. Here he remained until the close of the school year 
in June, 1912. During this period I visited him in his school shop 
twice. He did all his teaching in one school, the Hawthorne 
Elementary School, which is located at the intersection of Wash- 
ington Boulevard and South Ridgeland Avenue. To this school 
came all the boys of the seventh and eighth grades for one half 
day each week of instruction in manual training. 

In Oak Park, Griffith was most fortunate in his superintendent 
of schools, the late William H. Hatch, who was an enthusiastic 
and intelligent supporter of manual training, home economics, 
art, and music in the public schools. It should be remembered 
that it was quite common in that day for superintendents and 
principals to dismiss these subjects as mere passing “fads and 
frills” and to boast of their devotion to the “solids” of education. 

Mr. Hatch was one of the type of superintendents who read 
extensively, traveled widely, and was a student of public educa- 
tion. He visited schools in all sections of the country, with two 
objectives: (1) his board made it possible for him to offer good 
salaries, and he was continually on the lookout for superior teach- 
ers for the Oak Park schools; and (2) he wanted to see for 
himself the new buildings, the new equipment, the new programs, 
and the new teaching devices receiving publicity from time to time 
in educational journals and at teachers’ conventions. 

Mr. Hatch was an excellent public speaker, and in almost con- 
stant demand at meetings of teachers. I remember very well when 
he came to Bloomington, IIl., to be the principal speaker at the 
meeting of the Illinois Manual Arts Association, in February, 
1906. I was secretary of the association, and had a favorable. op- 





portunity to make his acquaintance. In his address he gave evi- 





dence of careful study of the underlying philosophy of these 
newer subjects in the curriculum, and with reference to manual 
training in particular, a very intelligent conception of what indus- 
trial arts can and should do for boys in the public schools. 

Through the courtesy of Miss Esther M. Sogge, secretary of 
the board of education, I am able to quote the following passage 
from Superintendent Hatch’s Annual Report for the year ended 
June 30, 1903: in 

“That school education has to do with the hand as well as the 
mind is now so well recognized that no discussion of the subject 
is necessary. The question is entirely one of detail: what to do 
and how to do it. This work in schools has usually begun at the 
wrong end, the high school. All now recognize that the training of 
the hand should begin earlier than the fourteenth year of the 
child. Hence the attempt in our schools to supply the need. For 
several years construction work has been done in all the grades in 
connection with the drawing. .. . . 

“In September, 1902, a department of manual training for the 
boys of Grades 7 and 8 was organized. . . . The boys spend here 
one-half day school session each week... . 

“T am sure that the work has developed accuracy, judgment 
and patience as no other thing would have done in these boys. 
Their teachers tell me that their drawing and the general tone 
of their schoolwork has been raised by the manual training... . 
I am sure that to many of the boys it has been a great happiness; 
to the majority a pleasure and something to look forward to;- to 
those few who have worked apparently without results, of some 
value, perhaps more than we can see; and to their instructor 
a happiness and lasting memory.” 

I call attention to Superintendent Hatch because I believe it is 
important to emphasize the contribution of the administration to 
the success of any constituent part of the program of any system 
of schools. Some of the factors of success in a program of indus- 
trial arts in any high school are almost wholly within the control 
of the shop teacher. With reference to certain other factors, how- 
ever, the teacher can go only so far without the active assistance 
of his supervisor, or principal, if there be no supervisor. With 
reference tO still other factors, the machinery does not function 
smoothly and efficiently without the sympathetic backing and 
support of the superintendent. Happy is the industrial-arts man 
who chooses his superintenndent with the rare good judgment 
shown by Griffith! 


Personal Acquaintance 

It was during this first decade of the twentieth century that I 
became acquainted with Mr. Griffith. Our first introduction was 
at the initial meeting of the Illinois Manual Arts Association, 
which was organized in February, 1904, at Bradley Institute, 
largely through the leadership of Professor Bennett and members 
of his faculty. This meeting occurred during my first year at 
Illinois State Normal University and Griffith’s first year in the 
Oak Park schools. We found that we had many interests, experi- 
ences, and problems in common, and took a liking to one another 
from the start. 

Griffith was one of the tallest men in our circle of industrial- 
arts leaders, standing six feet two inches in height. He looked 
his full height because he was rather spare in structure, weighing 
about 160 pounds. He was loosely built-—-I was about to say 
gangling, but I should not convey the suggestion of awkwardness 
or clumsiness. There was nothing of that in his make-up, either 
physical or intellectual. 

He was most likable and approachable, with an engaging smile 
that was a real asset in making friends and in winning the ap- 
proval of listeners in a discussion. His eyes had a merry twinkle, 
and one eyélid that seemed to be out of control part of the time, 
or else under excellent control. I know that sometimes I was 
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unable to decide whether he was actually winking, or whether it 
was an unconscious or involuntary reflex. Whatever it was, it 
accentuated the charm of his personality and the graciousness of 
his smile. ; 

He possessed a well-developed: sense of humor and a modest 
demeanor in expressing his opinions and convictions on matters 
under ° 
He was remarkably successful as a teacher of boys in the Oak 
Park schools and developed a number of original and progressive 
features in his program of industrial arts. Superintendent Hatch 
made it a point to see that the numerous visitors to the Oak Park 
schools had opportunity to visit Griffith’s shop, and thus it came 
about that he and his work were favorably known in widely 
separated places. 

I visited his home in Oak Park twice. One occasion was in the 
spring of 1909, I think, although I cannot fix the date exactly. 
I was in Chicago to attend a convention of the Western Arts 


_ Association, and met Griffith in the lobby of one of the hotels. 


He invited me to spend the two nights of the convention in his 
home. He was alone at the time, for Mrs. Griffith and the two 
daughters were away on a visit. With justifiable pride he showed 
me over the house he had planned and built himself, with the 
assistance of day labor, in a summer vacation. When it came 
time to install the plumbing fixtures, he knew that this had to be 
done by workmen approved by the city inspector. He then found 
himself in a serious predicament when the inspector and plumber 
came out to look over the job and learned that the house had 
been erected by nonunion labor. I do not now recall how this 
problem was finally solved, but it was one of ‘those trying 
experiences of the would-be home builder. 


The Manual Arts Conference 

Griffith and I met frequently, for we both attended rather 
regularly the annual conventions of the Illinois Manual Arts 
Association, and Western Arts Association, the old. National 
Society for the Promotion of Industrial Education, the Illinois 
State Teachers Association, and the annual High School Confer- 
ence at the University of Illinois. In addition, there were the 
somewhat more intimate and more intensive sessions of the 
Manual Arts Conference. 

This Conference is itself the proper subject of a long story 
which I cannot go into just now. It must suffice to say that 
from 25 to 35 men, all heads of departments of industrial educa- 
tion in colleges and universities, met around a big table for two 
and a half days of concentrated discussion of professional prob- 
lems related to the preparation of teachers of shopwork and 
drafting. These meetings afford opportunity for the development 
of lasting friendships as well as inspiration and professional growth. 

The Conference was organized by Charles A. Bennett, at Brad- 
ley Institute, Peoria, Ill., in November, 1909. Griffith became 
a member at the fourth meeting, December, 1913, having been 
appointed in September of that year to the position of head of 


’ the department of industrial education at the University of Mis- 


souri, Columbia, Mo. I believe he attended every meeting from 
then until the fourteenth meeting, November, 1923, at the Uni- 
versity of Wisconsin, which was the last one that occurred before 
his death in April, 1924. He was highly esteemed by the men 
who knew him in this intimate relationship of give and take, of 
exchange of ideas and experiences, and of intensive search for 
professional improvement. 

The thirteenth meeting of the Manual Arts Conference was 
held at the University of Wisconsin, Madison, on January 11-13, 
1923, during Griffith’s term of service there as head of the 
Department of Industrial Education. 


Evolution of a Textbook 

Griffith made an outstanding contribution to the development 
of manual training in the public schools, not only through his 
effective methods of teaching and an enriched course of study, 
which quickly attracted nationwide attention, but especially 
through a series of textbooks which greatly influenced the move- 
ment. His academic background made him dissatisfied with a type 
of shopwork that consisted largely of tool axercises and processes, 
or even the mere making of projects.1 From the beginning he 
insisted that manual training possesses significant educative “con- 
tent” to be studied and learned, in addition to manipulative skills 
to be acquired, and experiences in planning and constructing to 
be enjoyed. 

His background as a skilled mechanic made him appreciative 
of the satisfactions to be derived from making and doing things, 
which mean so much to the boy, and at the same time made it 
impossible for him to accept sloppy methods of workmanship and 
inferior standards of performance. 

His conception of what a program of manual training should be 
called for the use of supplementary instruction material to guide 
and aid the pupil in learning. 

He was an inspiring teacher and, as previously noted, very 
successful with boys. Later, he was equally successful with. college 
students preparing to be teachers, and with apprentices, and with 
classes of mechanics and foremen representing various trades, 
seeking self-improvement. 

Without minimizing these other attainments, those who knew 
Ira S. Griffith will agree, I think, that his greatest and most 
lasting contribution was made through his writings. 

E in his career as a teacher of woodworking be became 
dissAtisfied with the results he was accomplishing because, as he 
put it, the boys were using tools and materials to produce shelves, 
stands, and bookcases, without really learning anything about 
tools, what they are made of, how they came to be invented and 
improved to their present status, and their significance to modern 
life and industry. The boys were learning little or nothing about 
where the finished lumber came from and how it is prepared for 
use by the worker. He visualized many other things that the 
boys could and should be /earning, that would greatly enrich the 
experiences of school shopwork. 

A little research revealed a wealth of information that could 
be drawn upon. He assembled quantities of this information, 
supplemented by what we moderns now call audio-visual instruc- 
tion materials some people talk and act as if teaching aids 
were discovered by the U. S. Army during World War II — and 
began giving a different type of instruction to his boys through 
short talks, exhibits, and demonstrations. He soon found. that it 
is difficult to secure lasting impressions, and permanent additions 
to knowledge, by these methods alone. A passing glance at an 
illustration from a forest,.a number mill, or a furniture factory, 
while interesting, leaves only a fleeting impression. 

Again, Griffith was teaching in a city system of schools, and 
knew about the demand for larger and larger classes. The popu- 
lation of Oak Park was over 64,000 in 1930, and even in his day 
the schools were necessarily influenced by conditions and practices 
in near-by metropolitan Chicago. 

In common with every other teacher who has tried to teach 
shopwork to more than a dozen boys at once, he discovered the 
impossibility of insuring that every boy grasps the desired details 
from one demonstration or class talk. Almost as soon as the pupils 
start work, following the demonstration, the instructor begins the 





See Charles A. Bennett, History of Manual and Industrial Education, 1870 to 1917 
(Peoria, Ill.: The Manual Arts Press, 1937), p. 443. 
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endless task of repeating various details of the lesson to individ- 
uals here and there who did not get the complete picture the first 
time. With a class of 25 to 35 pupils, the shop period is not long 
enough to permit the instructor to repeat items of information, 
or instructions for the use of a tool or for the performace of 
some operation, for every pupil. 

After repeating some formula of instruction for the fifth or 
tenth time, the instructor finds himself abbreviating, condensing, 
and eliminating, to the point at which he realizes that he is not 
actually teaching anyone anything. 

Griffith was convinced that there was no way, at least for him, 
to avoid large classes, and that methods of teaching must be-per- 
fected that will enable the shop teacher to cope with classes of 
approximately the same size as those assigned to teachers of 
other subjects. In his study of the problem he fell back on his 
experience as a teacher of mathematics at Eureka College, and 
he tried to analyze the points of resemblance and difference in 
the two situations. He saw at once that one of the striking dif- 
ferences between the teacher of mathematics and the teacher of 
shopwork is that the former almost never tries to do his work 
without the aid of a suitable textbook. 

In casting about for a textbook to be used in his teaching of 
woodwork to boys whom we would now describe as junior high 
school pupils, Griffith could find nothing that seemed to meet 
his need. He had been teaching long enough to formulate definite 
ideas as to what he wished to accomplish through his teaching, 
and he had some conception as to what part a textbook might 
contribute to the total achievement of the teacher. 

There were in existence a few textbooks that included working 





drawings and instructions for making certain projects. Such a 
book, he reasoned, would not be very helpful to a teacher who 
did not care to have his pupils make the particular projects sug- 
gested by the author, nor would the book continue to be useful 
if the projects became obsolete. Griffith did not wish to adopt a 
textbook which would prescribe the content of his course of 
study by fixing on a series of projects, and thus would interfere 
with his freedom to introduce new ideas~and improvements, and 
new projects from year to year. 

He conferred with other teachers, and had several conferences 
with Mr. Bennett, who encouraged him to undertake the prepara- 
tion of a textbook of his own. He solved the problem by taking 
the various hand tools used in the woodworking shop, one at a 
time, and preparing a set of instructions for each one, showing 
the proper methods and techniques for the use of that tool. 
Numerous illustrations showed how each tool is. to be grasped 
in the hand, how it-is to be applied in the operation for -which 
it was designed, and other necessary detailed instructions. 

Other sections of the book give condensed and interesting in- 
formation about forestry, logging, sawmilling, and other steps in 
the process of preparing lumber for shop use. In a similar manner, 
finishing materials and processes were treated, in manner and 
language comprehensible by junior high pupils. 

After considering other possible titles, Griffith called the text- 
book, Essentials of Woodworking. It differed from the very few 
books that had appeared up to that time, 1908, in that it could 
be used by any teacher in connection with any system or series 
of projects, with any course of study or with no course of study. 
(To be continued) 
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Rating Sheet for Vocational Teachers of Trade and 
Industrial Subjects 
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1. Does the teacher have a definite voca- 
tional objective in mind? 

2. Does the teacher plan and proceed in an 
efficient way to accomplish the objective? 

3. Is he able to secure co-operation of other 
teachers and students in carrying out an 
effective program? 

4. Do his craftsmanship and_ personality 
secure the respect of the community 
craftsmen, students, and other teachers? 

5. Does he keep abreast of his trade or 
occupation? 

6. Does he make and maintain workable 

















contacts with employers, labor leaders, 
and other community groups? 
7. Does he accept and use constructive 
supervision? 
8. Do his students secure employment and 
’ make good on the job? 
9. Does he follow up his students after dey 
are employed? 
10..Does he secure and use the following 
teaching devices? 
a) Problems, cases, projects 
b) Questions 
c) Illustrations, drawings 
d) Demonstrations 
e) Production work in shop 
11. Does the work under his direction ap- 
proach the best standards of the com- 
mercial shops of the community in the 
following? 
a) Processes of production 
5) Craftsmanship 
c) Safety devices and precautions = 
d) Work habits 
e) Housekeeping 
f) Records and reports 
12. Has he met the professional requirements 
for such work? 
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uch a of Industrial Education TEACHER RATING SHEET 
© who Teacher Rating Report Rating of Smith-Hughes Teachers for Class A 
iS sug- 1 2 3 4 Nameof 
useful I. Personality 15 SR ee ae Sik bee Saws ae 
jopt a 1. Personal appearance 4 
rse_ of 2. Use of voice 2 SS Pt Sl, Fa 
terfere 3. Tact 4 I. Personality 
s, and 4. Courtesy 2 1. Is he neat in his appearance? 
5. Sympathy 3 2. Is he courteous? 
rences II. Teaching Skill 40 3. Is he tactful? 
epara- t. Knowledge of subject 6 4. Does he use good English? 
taking 2. Ability as a workman 5 II. Teaching 
e ata 3. Clearness of objectives 4 1. Does he have a well-formulated 
owing 4. Definite planning of work 4 plan in his work? 
- tool. 5. Use of teaching devices 2 2. Arehis objectives clear in hismind? 
rasped 6. Presentation 3 3. Do his pupils show evidence of in- 
which 7. Thought stimulation 4 terest and industry? 
8. Integration 4 4. Does he show initiative in offering 
ng in- 9. Attitude toward individual suggestions for the improvement 
eps in differences 4 of his work? 
anner, 10. Class spirit 4 5. To what extent does the work 
r and III. Co-operation 20 done under his supervision ap- 
1. With the principal 4 proach the best standards of com- 
» text- 2. With fellow teachers 4 mercial practice? 
y few 3. With the supervisor 4 6. Do you rate him as a master 
could 4. Loyalty to the school — 4 teacher in his major subject? | 
series 5. Loyalty to the community 4 III. Organization ' 
study. IV. Influence on Pupils 40 1. Is he a good housekeeper? 
1. Interest in school and community 5 2. Does he insist upon safety devices 
2. Sympathy with educational being used? 
problems 5 3. Are tools handled efficiently ? 
. 3. Optimism 2 4. Are materials handled efficiently ? 
4. Use of correct English 5 5. Does he keep adequate records? 
5. Ability to discipline 5 6. Are tools and equipment in good | 
6. Shop organization and upkeep 4 working order? 
7. Attention to hygiene and safety 4 IV. Attitude in School | 
8. Interest in industrial exhibits 3 1. Does he see his work as part of ) 
4 9. Care of supplies 4 the whole school program? 
ieee 10. Economy in use of materials 3 2. Does he co-operate with his asso- 
V. Professional Spirit 0 ciates and with the administration? | 
1. Continuous professional 3. Does he have the right attitude 
improvement toward his fellow teachers? 
a) Reading and study 4. Is he respected by the other mem- 
b) Correspondence courses bers of the faculty? 
c) Extension or summer courses 5. Is he dignified, serious, and friend- 
d) Trade experience through ly with his pupils? 
employment 
2. Regularity in faculty meetings . 
3. Membership in educational eee Getty teste 
organizations Skill in Teaching Superior Average Poor 
4. § iption to educational literature 1. Does he show evidence of know- 
5. ip of a growing library of oe 
current professional literature 2. Are his aims in teaching clearly 
6. Experiments with new methods NE oe kg oe keese cvcsece 
7. Contributes effort and time in worth- . 3. Does his teaching show careful 
while social projects Ek cee cen ceecece ; 
8. Length of schoolday outside of teach- 4. Does there appear to be a whole- 
ing hours spent in preparation for * some attitude (morale) among ' 
shopwork I TU Sn gs cece c cs paccese i 
.9. Punctuality — records, reports, etc. 5. Are instructions definite and eas- 
10. Self-control ge a Rt Oe 
VI. Health 15 6. Are students working with in- 
1. General health — physical endurance S.A ee wenn Geeewes 
_ 2. Deformities 7. Is he active, alert, and anxious 
VII. Character 30 to serve (humanlysympathetic)? ....... ....... ....... 
8. Is his personality such as to draw 
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Skill in Teaching 


9. 


10. 


4. 


5. 


2. 


3. 


students to him? 

Does he show skill in the use of 
demonstration charts and teach- 
ing devices? 

Do students show rapid progress 
under his teaching? 


Teamwork Qualities 
¥ 


Does he co-operate cheerfully 
with other teachers, principal, 
and supervisors? 


. Does he show a deep loyalty to 


his craft and high regard for his 
fellows? 


. Are his reports and records com- 


plete and on time? 

Is a wholesome teacher-student 
relationship apparent? 

Does he co-operate in keeping 
machines and tools in good order? 


Personal Qualities 
1. 


Does he attract people to him in 
a natural way? 

Does he show neatness in dress 
and general appearance? 

Does he show good judgment 
and tact in dealing with people? 


. Is he keen and alert in conver- 


sation, yet modest in self-asser- 
tiveness? 


. Is he in good health and are his 


habits satisfactory? 


Rating Sheet for Vocational Teachers of Trade 
and Industrial Subjects 


Ration O68 oso ic isc Peeks 


Teacher 


(This is a strictly confidential report.) 

Directions for Use: Check in the column which approximates 
the degree of proficiency. If entirely lacking check (0) and if 
present to a high degree check (20), three intermediate levels 
being provided. A total score of 600 to 820 (max.) is very satis- 
factory, while a score below 300 is unsatisfactory. 


. Does he have a definite vocational 


objective in mind? 


. Does he have and follow a well- 


organized course of study? 


. Does he have a definite plan which 


he follows in his work? 


. Does he see his work as a part of 


the whole school program? 


. Does he co-operate with his associ- 


ates? 


. Does he have the right attitude toward 


his fellow teachers? 


. Is he respected by the other members 


of the faculty? 


. Do the community workers in his 


field respect him? 


Superior Average 
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11. 
12. 


13. 


14, 
15. 
16. 
17. 
18. 
19. 
. Does he evidence sincerity and re- 
21. 
22. 
23. 
24. 
= Are his reports submitted on time? 
27. 
28. 


29. 


32. 


33. 


34. 





. Does he attend and profit by profes- 


sional meetings? 


. Does he read professional books? _ 
Does he subscribe to and utilize pro- 


fessional magazines? 

Does he take professional training 
courses? 

Does he keep himself informed on, 
and incorporate in his courses, the 
changes in industrial practice? 

Does he accept suggestions in the 
right spirit? 

Does he accept extra assignments 
willingly? 

Does he take an active part in com- 
munity activities? 

Does he have his room opened in 
time to start classes promptly? 

Does he remain after class to accom- 
modate student needs, or does he 
close shop with the clock? 

Do his pupils respect him? 


veal a spirit of service as his moti- 
vating purpose? 

Do his pupils show evidence of inter- 
est and industry? 

Does his shop show evidence of good 
housekeeping? 

Does he keep accurate and adequate 
records? 

Are his reports adequate? 


Has he developed a good-shop organ- 
ization? 

Does he have an efficient system for 
handling tools? 

Does he have an efficient system for 
handling materials? 

Does he concern. himself with the in- 
stallation of safety devices? 


. Are satisfactory safety measures in 


operation in his room? 


. Does he prepare suitable lesson sheets 


to supplement textbook materials, and 
to make the students’ work more pur- 
poseful? cf 

Does he allow his students to par- 
ticipate in planning class procedures 
so as to develop desirable democratic 
techniques, or does he dictatorily set 
all rules and procedures? 

Do his pupils evidence the ability to 
co-operate voluntarily in the solu- 
tion of classroom problems, or does 
he assume the role of dictator? 

Are his students developing the abil- 
ity to plan and think for themselves, 
or are all projects worked out from 
fully detailed job sheets which deny 
them the right to think? 













© Average 
tn Good 


© Superior 


© Poor 
Fair 
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35. Are his students developing self-ap- 
praisal b, y devising appraisal tech- 
niques aad using rating devices, or 
does he arbitrarily grade each project? 

36. Does he provide for generalizations 
and interpretations at the conclusion 

_ of each new experience, or are valu- 
able learning opportunities ignored? 

37. Does he maintain contacts with in- 
dustry for purposes of placement and 
mutual co-operation? 

38. Does he give periodic inspirational 
talks to stimulate his pupils? 

Following for adult classes only: 

39. Does he know the specific occupation 


© Poor 


on Fair 


‘| S Average 


ei 


— 


5 





or position of each student with its 
future possibilities? 

40. Does he hold personal conferences 
with each student sometime during 
the term to learn of his interests and 
ambitions and to give personal or 
occupational guidance? 

41. Does he attempt to meet the individ- 
ual needs of his students? 

42. Does he notify employers of special 


© Poor 
wo Fair 


© Average 
tn Good 
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Totals 
Total Score 

















Problems in Supervision 


and How to Meet Them 


WALTER B. JONES 
Consultant in Teacher Education 
Rio de Janeiro, Brazil 

On leave from the University of 


Pennsylvania 


(Continued from page 12 of the 
January, 1948, issue) 
Teachers’ Suggestions to Supervisors 
In addition to the solutions of difficulties 
received from members of the National As- 
sociation of Industrial Teacher Trainers, 


. the writer contacted a number of local di- 


rectors of vocational education of his ac- 
quaintance asking them, with the help of 
one or two shop teachers from their staffs, 
to comment on supervisory relationships. 
These comments are reported, therefore, 
from three points of view—-what the 
teachers wish from their supervisors, what 
supervisors’ difficulties are and how 
are to be solved, and what the direc- 
are with supervisors and 
their methods of meeting 
. Some of the reactions of these voca- 
teachers are reported in this part of 
article. The problems relating to super- 
reported by supervisors and those 


FEENpAE 
i 


reported by administrators are presented in 
the following. 


Suggests That Visiting Schools Improve 
Teachers 


How do you plan opportunities for 
teachers to observe selected teaching pro- 
cedures? Are teachers encouraged to visit 
other classes? 

“At certain times during the school year, 
teachers made visits to vocational schools 
in near-by cities. Reports of school visits 
are made at group meetings. New ideas are 
easily and economically exchanged. Visits 
have not been made by our teachers in the 
past several years. 

“Teachers should be encouraged to at- 
tend conventions. Report of such attend- 
ance should be made to the group. Much 
benefit may be derived for the good of all. 
Supervisors should put forth every effort 
for teacher attendance at conventions and 
visits to other vocational schools of other 
cities.” 

Criticizes Supervisor Who Takes the 

Class From the Instructor 

Can you justify the humiliation of an 
instructor caused by the supervisor taking 
over a demonstration partially underway? 
If so, under what circumstances? 


aptitudes or proficiency shown by 
successful students? 

















“Upon his entry into the shop the su- 
pervisor should in no way take part in the 
teaching of the class, unless the instructor 
in charge requests him to do so. 

“Case: The instructor was making a 
demonstration to a group of students when 
the supervisor entered the shop. He ob- 
served the demonstration for a short time, 
then abruptly broke in and took over the 
demonstration. This act humiliated the 
instructor and certainly caused the stu- 
dents ta lose confidence in his teaching.” 

“Tf I found that the instructor was not 
doing a good job of teaching, I would 
proceed as follows: 

“(a) Leave the shop until the demon- 
stration was completed; (5) re-enter the 
shop and ask the instructor if I could, in 
any way, be of assistance to him. I would 
help him with any problem that he might 
have; (c) if he had not mentioned any 
problems about teaching, I would now very 
tactfully give him pointers on improving 
his demonstration.” 


Giving to Teachers a Summary of 
Inspection Visit 
Should copies of official reports or oral 
summaries of inspection be given to teach- 
ers? If not, how can they profit by inspec- 
tion? 
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“We are quite fortunate in our relations 
with our supervisor, However, in making 
inspection visits I believe the teacher 
should receive a carbon copy of the official 
reports regarding his work. Under the pres- 
ent local system the instructor does not 
know whether his work is good, bad, or 
indifferent.” 

“A short time ago in making an official 
safety. inspection the supervisor called at- 
tention to the fact that one stud holding a 
disk on a 12-in, sander was loose (they 
were worn and new ones were being made) 
and it was a hazard. The statement was 
accepted and the condition corrected with- 
in a day or two. However, about a month 
later the building principal came down 
with a letter from the supervisor referring 
to that hazard and commenting on a 
jointer guard being broken which wasn’t 
true. After a 22-year accident-free record 
in my shop to have the principal receive 
a letter from the supervisor with those 
statements made me just plain mad.” 

“T have had several awkward situations 
develop as a result of giving a teacher a 
written report of his work. The supervisor 
may be placed on the defensive with ‘de- 
mands of proof.’ I think it is a well-known 
fact that some school supervisors seldom 
rate teachers as unsatisfactory because of 
the difficulty of ‘proving’ an unsatisfactory 
rating. Recently I rated a teacher unsatis- 
factory in some categories at the request 
of the central administration. The rating 
sheet was shown to the candidate by a 
clerk in the board office whose action was 
defended by those in authority, with the 
result that political pressure was brought 
to bear on me frém several sources in this 
community to change the rating. This I 
refused to do. Two weeks later I received 
a request from the board office for a rating 
on another candidate. I threw it into the 
wastepaper basket.” 

“Where official reports are made, a copy 
is given to the teacher.” 

“They should not know everything.” 

“Do not believe in official reports of 
inspection; prefer to take care of problems 
as they arise and at the source.” 


Wants Supervisor to Visit Regularly 

Many teachers believe that they are 
slighted by supervisors through infrequent 
visits. They report that little time is taken 
for confidential discussion of teachers’ prob- 
lems. Do you want to comment on 


“This is probably true. It is 











“The supervisor should make frequent 
visits to the shop, even though the visit 
may only take a few minutes; and here the 
instructor’s individual problems should be 
discussed. These visits would not only help 
the instructor with his problems, but would 
certainly make him feel that his shop 
plays an important part in the whole sys- 
tem. 
“Case: I sent a floor jack out for repairs. 
This jack is a necessary piece of equip- 
ment in this shop. It has now been three 
months since the jack has been sent out 
and to date I have no idea when it might 
be returned. At present I am sharing a jack 
with another shop, which makes it rather 
inconvenient for both shops. This matter 
should have been brought to the attention 
of the supervisor before this, but due to 
the fact that he comes to the shop so sel- 
dom, I have not had the opportunity of 
mentioning the matter to him as often as 
I wished.” 

“Tf I were the supervisor I would: 

“(a) Visit each shop at least twice each 
month; (4) make a record of unsolved 
problems discussed at each meeting; 
(c) follow up matters that were discussed 
at the last meeting; (d) inquire about the 
different phases of shop such as equipment, 
materials, student progress; (e) attémpt to 
give the instri..tor definite answers to all 
questions (avoid leaving the instructor in 
doubt) .” 

“Give frequent lengthy supervisory vis- 
its to weak teachers and infrequent visits 
to better teachers. This policy should be 
known.” 

“Recognizes that supervisor is assigned 
more work than it is possible to do. Second 
best step is to see teachers in groups or 
have problem handled through their prin- 
cipal.” 

“Frequent visits show supervisor what is 
going on in class and break down tension 
which otherwise may exist if teachers and 
trainees do not see supervisor often 


” enough.” 


“Establish open-door policy. Teacher 
should feel free to visit supervisor if he 
does not visit teacher often enough.” 

“Individual conferences after shop visits 
should be held between teacher and super- 
visor.” 


Asks Supervisor Not to Correct Students 








the instructor’s permission to make the 
contact himself. 

“Case: While looking over the shop, the 
supervisor came upon a student, who was 
having some difficulty with a job. He pro- 
ceeded to demonstrate to the student a 
method which was different from the in- 
structor’s method-of doing the job. The 
result was, the student became so confused 
that he had even greater difficulty in mas- 
tering the job. 

“Tf the student had been able to do the 
job after the supervisor’s demonstration, 
he would probably have lost faith in his 
own instructor. If I found a student who 
was having some difficulty in doing a job, 
I would proceed as follows: 

“Tf the student was endangering any- 
one’s safety, I would ask him to shut down 
his machine until the instructor came to 
help him. 

“Tf the student was not endangering 
anyone’s safety, and the instructor did not 
come to help him within a reasonable pe- 
riod of time, I would have mentioned the 
case to. him. It could have been possible 
that the student was assigned to work out 
the problem for himself.” 


Suggests Advisory Committee Should 
Function 


In working with advisory committees 
what techniques of organizing, selecting 
committee personnel, and conducting meet- 
ings do you recommend? 

“An advisory “committee composed of 
men from industry should co-operate with 
the vocational setup. We have such a com- 
mittee but the committee should function. 
What good can be derived from something 
that is dormant? In conjunction with this 
committee, I would have a placement and 
follow-up division. Scientific data could be 
compiled and used to improve the voca- 
tional curriculums. At present we are lack- 
ing such an advantageous setup.” (See 
recommended plan in Part I.) 


What methods do you use to encourage 
teachers to visit places of employment of 
trainees to get a firsthand picture of train- 
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How do you manage so that equipment 
is kept in working order at least up to 
reasonable industrial standards? 

“T have talked with our vocational teach- 


Teaching Materials for 
Industrial Education 


CHRIS. H. GRONEMAN 


Acting Head, Industrial Education 
Department 

Agricultural and Mechanical College 
of Texas 

College Station, Tex. 


(Continued from page 22 of the 
January, 1948, issue) 


BULLETINS AND BOOKLETS 
Plastics 
Catalin Corporation of America, 1 Park Ave., 
New York 16, N. Y. 
Catalin: Properties and Specifications 
Loalin: Polystyrene Molding Compounds 
The Fabrication of Catalin — Methods and 


Equipment 
Catalin-Cast Resins, Liquid Resins, Mold- 
Collie eee: 
Celanese Corporation of America, 180 Madi- 
son Ave., New York 16, N. Y. 
Celanese Plastics 


Celanese Plastics — monthly magazin 

Chicago Molded Products Corp., 1020 1020 North 
Kolmar Ave., Chicago 51, Ill. 
The Story of Plastic Molding (single copies 
free to teachers only 

Cleveland Twist Drill Co., 1242 E. 49th St., 


GF-46—C-D 6 Non-Metallic 


Craftsman Supply House, Scottsville, N. Y. 
Craftsman Acrylic Plastics (Plexiglas) 


Ethocel (ethylcellulose) 

Styron (polystyrene) 

Plastic Primer 

(No samples available at this time of 
plastic molding granules and powders) 

E. I. Du Pont De Nemours & Co., 626 Schuy- 
ler Ave., Arlington, N. J. 
Plastics Bulletins No. 31, 33, 35, 36, and 37 
Durez Plastics & Chemicals, Inc., North 
Tonawanda, N. Y. 

Durez from Raw Materials 

Durez Plastics Primer 

Machining Data on Phenolic Plastics 

Fellowcrafters, Inc., 130 Clarendon St., Bos- 
ton 16, Mass. 

General Catalog 

Formica Insulation Co., Cincinnati, Ohio 

What Industrial Formica Is 

Colorful Plastics Surfaces of Formica 

Plastic Push and Kick Plates of Formica 

B. F. Goodrich Chemical Co., Rose Bldg., 
Cleveland 15, Ohio 

Geon Polyvinyl Materials (illustrated 
manual) 

Heller Brothers Co., 865 Mt. Prospect Ave., 
Newark 4, N. J. 

Nucut Files—100 Years of Experience 
(1936 publication, 100 Year Anniversary 
Catalog, extra size) 

F-45 File Catalog 

T-44 Tool Catalog 

Rotary File Catalog 

Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio 

P.M. Presses for Compression and Trans- 
fer Molding of Plastics, No. 4702 

H.P.M. Turbojector for Injection Molding 
of Rubber, No. 4601 

H.P.M. Plastics — The Pressure Processing 
of Synthetic Resins, No. 4404 

All-Hydraulic Plastics Injection Molding 
Machines, Model 350-H-16, No. 4405 

All-Hydraulic Plastics Injection Molding 
Machines, Model 250-H-9, No. 4503 

The Rayon Processing Company of R. I. Inc., 
86 Tremont St., Central Falls, R. I. 

Literature on Plock, Its Application, and 

Usage 
Resistoflex Corp., Belleville 9, N. J. 

The Compars—New Family of Rubber. 

Like Materials 





ers about our supervision and I find their 
main criticism concerns the difficulty we 
have in keeping up to date in equipment. 
However, our supervisor is constantly alert 
and makes many valuable suggestions for 


improvements.” 
(To be continued) 


Resistoflex Protective Clothing (general 
catalog) 
Resistoflex Industrial Catalog 
Resistoflex Automotive Catalog 
Rohm & Haas Co., Washington Square, Phila- 
delphia 5, Pa. 
Plexiglas Design Manual 
Plexiglas — Mechanical Properties 
Plexiglas on Guard (machine safety) 
Working With Plexiglas — $1.50 
The Society of Plastics Industry, Inc., 295 
Madison Ave., New York 17, N. Y. 
Plastics, The Story of an Industry (single 
copies free) 
Synthane Corp., Oaks, Montgomery Co., Pa. 
Technical Plastics Sample Book 
Technical Plastics for Industry 
Synthane Laminated Plastic Tubing for 
Radio and Electrical 
Practical Methods of Machining Bakelite- 
Laminated 
Corrosion-Resisting Synthane 
Synthane Technical Plastics 
Taylor Fibre Co., Norristown, Pa. 
Taylor Laminated Plastics Catalog 


Transportation 
Air-Age Education Research, 100 East 42nd 

St., New York 17, N. Y. 

Into the Air Age — 25 cents 

Opportunities for Youth in Air Transporta- 
tion — 25 cents 

Aviation Maintenance — 10 cents 

Here, There, Anywhere — The Education of 
an Airline — 10 cents 

How to Build a Wind Tunnel — S50 cents 

Air Age Education News — bimonthly 

Association of American Railroads, Transpor- 

tation Bidg., Washington 6, D. C. 

Behind the Scenes 

The Day of Two Noons 

Technological Developments and Railway 
Research 

The Human Side of Railroading 

Development of Railroad Transportation m 
the United States 

Railroads at Work 

The Great American Railroad 

Railway Information Series 
Railway Literature 
Quit on Railroad: and Raidroadimg 
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Skill in Teaching Superior Average Poor S aS 
ee 2 eS ys siecnes beeebes a oe s 
9. Does he show skill in the use of cexzwod 
demonstration charts and teach- Oo §$ 10 85 20 
Ce fo | eee ae Made eee ees ee nis " 
10. Do students show rapid progress pre tne aul got ty pete 
* ; gs? 
under his teaching? A 3 Ry ce Pr 10. Does he read professional books? 
Teamwork Qualities 11. Does he subscribe to and utilize pro- 
1. Does he co-operate cheerfully fessional magazines? 
with other teachers, principal, 12. Does he take professional training 
I i ee we aek ete sre eben oneines? 
5, Saas Se pers Oaap epeiiy to 13. Does he keep himself informed on, 
his craft and high regard for his and incorporate in his courses, the 
fellows? StAURY ahah ese ade e% changes in industrial practice? i 
3. Are his reports and records com- 14. Does he accept suggestions in the 
Naka edad vated -nawewe's right spirit? 
4. Is a wholesome teacher-student 15. Does he accept extra assignments 3 
relationship apparent? (ttt e ee nett ee nett ees willingly? 
5. Does he co-operate in keeping 16. Does he take an active part in com- I 
machines and i. os Seta cee eee ee munity activities? 3 
Personal Qualities nail 17. Does he have his room opened in 
1. Does he attract people to him in time to start classes promptly? 
a natural way? ee nett e etre 18. Does he remain after class to accom- 
2. Does he show neatness in dress modate student needs, or does he 
and general appearance? tothe —aniee &  aieteek tl close shop with the clock? 
3. Does he show good judgment 19. Do his pupils respect him? 
and tact in dealing with PE s6husee wanseee: oe acwew 20. Does he evidence sincerity and re- i 
4. Is he keen and alert in conver- veal a spirit of service as his moti- 
nai ” modest in self-asser- vating purpose? 
a as Wc eaarde wie yee ee : . : : 
5. Is he in good health and are his sas oe pee ar ae ne a 
len wtencimie sin aaa sare 22. Does his shop show evidence of good 
housekeeping? 
Rating Sheet for Vocational Teachers of Trade 23. Does he keep accurate and adequate 
and Industrial Subjects records? 
ee Paes ee ee ee 24. Are his reports adequate? W 
Teacher 25. Are his reports submitted on time? Co 
26. Has he developed a good shofforgan- Ric 
(This is a strictly confidential report.) ization? On 
Directions for Use: Check in the column which approximates 27. Does he have an efficient system for 
the degree of proficiency. If entirely lacking check (0) and if handling tools? 
present to a high degree check (20), three intermediate levels 28. Does he have an efficient system fo. 
being provided. A total score of 600 to 820 (max.) is very satis- handling materials? 
factory, while a score below 300 is unsatisfactory. 29. Does he concern himself with the in- 
- s stallation of safety devices? 
" S ~ '§ 30. Are satisfactory safety measures in } T 
-* 2s $ operation in his room? h 
Ck ZV OD 31. Does he prepare suitable lesson sheets rece 
0 5 10 15 20 to supplement textbook materials, and soci: 
1. Does he have a definite vocational to make the students’ work more pur- the 
objective in mind? poseful? rect 
2. Does he have and follow a well- 32. Does he allow his students to par- quai 
organized course of study? ticipate in planning class procedures | One | 
3. Does he have a definite plan which so as to develop desirable democratic to c 
he follows in his work? techniques, or does he dictatorily set Thes 
4. Does he see his work as a part of all rules and procedures? | from 
the whole school program? 33. Do his pupils evidence the ability to teack 
5. Does he co-operate with his associ- co-operate voluntarily in the solu- | the 
ates? tion of classroom problems, or does they 
6. Does he have the right attitude toward he assume the role of dictator? | tors’ 
his fellow: teachers? 34. Are his students developing the abil- | teach 
7. Is he respected by the other members ity to plan and think for themselves, them. 
of the faculty? or are all projects worked out from tonal 
8. Do the community workers in his fully detailed job sheets which deny the a 
field respect him? them the right to think? vision 
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35. Are his students developing self-ap- 
praisal by devising appraisal tech- 
niques and using rating devices, or 
does he arbitrarily grade each project? 

. Does he provide for generalizations 
and interpretations at the conclusion 
ef each new experience, or are valu- 
able learning opportunities ignored? 

37. Does he maintain contacts with in- 
dustry for purposes of placement and 
mutual co-operation? 

38. Does he give periodic inspirational 
talks to stimulate his pupils? 


Following for adult classes only: 
39. Does he know the specific occupation 





or position of each student with its 
future possibilities? 


. Does he hold personal conferences 


with each student sometime during 
the term to learn of his interests and 
ambitions and to give personal or 
occupational guidance? 


. Does he attempt to meet the individ- 


ual needs of his students? 


. Does he notify employers of special 


aptitudes or proficiency shown by 








Totals 
Total Score 














Problems in Supervision 


and How to Meet Them 


WALTER B. JONES 


Consultant in Teacher Education 

Rio de Janeiro, Brazil 

On leave from the University of 
Pennsylvania 


(Continued from page 12 of the 
January, 1948, issue) 

Teachers’ Suggestions to Supervisors 

In addition to the solutions of difficulties 
received from members of the National As- 
sociation of Industrial Teacher Trainers, 
the writer contacted a number of local di- 
rectors of vocational education of his ac- 
quaintance asking them, with the help of 
one or two shop teachers from their staffs, 
to comment on supervisory relationships. 
These comments are reported, therefore, 
from three points of view—-what the 
teachers wish from their supervisors, what 
the supervisors’ difficulties are and how 
they are to be solved, and what the direc- 
tors’ problems are with supervisors and 
teachers and their methods of meeting 
them. Some of the reactions of these voca- 
tional teachers are reported in this part of 
the article. The problems relating to super- 
vision reported by supervisors and those 


reported by administrators are presented in 
the following. 


Suggests That Visiting Schools Improve 
Teachers 

How do you plan opportunities for 
teachers to observe selected teaching pro- 
cedures? Are teachers encouraged to visit 
other classes? 

“At certain times during the school year, 
teachers made visits to vocational schools 
in near-by cities. Reports of school visits 
are made at group meetings. New ideas are 
easily and economically exchanged. Visits 
have not been made by our teachers in the 
past several years. 

“Teachers should be encouraged to at- 
tend conventions. Report of such attend- 
ance should be made to the group. Much 
benefit may be derived for the good of all. 
Supervisors should put forth every effort 
for teacher attendance at conventions and 
visits to other vocational schools of other 
cities.” 


Criticizes Supervisor Who Takes the 
Class From the Instructor 
Can you justify the humiliation of an 
instructor caused by the supervisor taking 


over a demonstration partially underway? 


If so, under what circumstances? 


successful students? 

















“Upon his entry into the shop the su- 
pervisor should in no way take part in the 
teaching of the class, unless the instructor 
in charge requests him to do so. 

“Case: The instructor was making a 
demonstration to a group of students when 
the supervisor entered the shop. He ob- 
served the demonstration for a short time, 
then abruptly broke in and took over the 
demonstration. This act humiliated the 
instructor and certainly caused the stu- 
dents to lose confidence in his teaching.” 

“Tf I found that the instructor was not 
doing a good job of teaching, I would 
proceed as follows: 

“(a) Leave the shop until the demon- 
stration was completed; (5) re-enter the 
shop and ask the instructor if I could, in 
any way, be of assistance to him. I would 
help him with any problem that he might 
have; (c) if he had not mentioned any 
problems about teaching, I would now very 
tactfully give him pointers on improving 
his demonstration.” 


Giving to Teachers a Summary of 
Inspection Visit 
Should copies of official reports or oral 
summaries of inspection be given to teach- 
ers? If not, how can they profit by inspec- 
tion? 
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“We are quite fortunate in our relations 
with our supervisor. However, in making 
inspection visits I believe the teacher 
should receive a carbon copy of the official 
reports regarding his work. Under the pres- 
ent local system the instructor does not 
know whether his work is good, bad, or 
indifferent.” 

“A short time ago in making an official 
safety inspection the supervisor called at- 
tention to the fact that one stud holding a 
disk on a 12-in. sander was loose (they 
were worn and new ones were being made) 
and it was a hazard. The statement was 
accepted and the condition corrected with- 
in a day or two. However, about a month 
later the building principal came down 
with a letter from the supervisor referring 
to that hazard and commenting on a 
jointer guard being broken which wasn’t 
true. After a 22-year accident-free record 
in my shop to have the principal receive 
a letter from the supervisor with those 
statements made me just plain mad.” 

“T have had several awkward situations 
develop as a result of giving a teacher a 
written report of his work. The supervisor 
may be placed on the defensive with ‘de- 
mands of proof.’ I think it is a well-known 
fact that some school supervisors seldom 
rate teachers as unsatisfactory because of 
the difficulty of ‘proving’ an unsatisfactory 
rating. Recently I rated a teacher unsatis- 
factory in some categories at the request 
of the central administration. The rating 
sheet was shown to the candidate by a 
clerk in the board office whose action was 
defended by those in authority, with the 
result that political pressure was brought 
to bear on me from several sources in this 
community to change the rating. This I 
refused to do. Two weeks later I received 
a request from the board office for a rating 
on another candidate. I threw it into the 
wastepaper basket.” 

“Where official reports are made, a copy 
is given to the teacher.” 

“They should not know everything.” 

“Do not believe in official reports of 
inspection; prefer to take care of problems 
as they arise and at the source.” 


Wants Supervisor to Visit Regularly 

Many teachers believe that they are 
slighted by supervisors through infrequent 
visits. They report that little time is taken 
for confidential discussion of teachers’ prob- 
lems. Do you want to comment on this? 

“This is probably true. It is difficult to 
discuss these problems during class hours 
and about the only time it can be done is 
during the teacher’s free period or after 
school, and unless the matter is important 
the supervisor hesitates to use the teacher’s 
time. However, I do not think this is good 
practice.” 








“The supervisor should make frequent 
visits to the shop, even though the visit 
may only take a few minutes; and here the 
instructor’s individual problems should be 
discussed. These visits would not only help 
the instructor with his problems, but would 
certainly make him feel that his shop 
plays an important part in the whole sys- 
tem. 

“Case: I sent a floor jack out for repairs. 
This jack is a necessary piece of equip- 
ment in this shop. It has now been three 
months since the jack has been sent out 
and to date I have no idea when it might 
be returned. At present I am sharing a jack 
with another shop, which makes it rather 
inconvenient for both shops. This matter 
should have been brought to the attention 
of the supervisor before this, but due to 
the fact that he comes to the shop so sel- 
dom, I have not had the opportunity of 
mentioning the matter to him as often as 
I wished.” 

“Tf I were the supervisor I would: 

“(a) Visit each shop at least twice each 
month; (b) make a record of unsolved 
problems discussed at each meeting; 
(c) follow up matters that were discussed 
at the last meeting; (d) inquire about the 
different phases of shop such as equipment, 
materials, student progress; (€) attempt to 
give the instructor definite answers to all 
questions (avoid leaving the instructor in 
doubt) .” 

“Give frequent lengthy supervisory vis- 
its to weak teachers and infrequent visits 
to better teachers. This policy should be 
known.” 

“Recognizes that supervisor is assigned 
more work than it is possible to do. Second 
best step is to see teachers in groups or 
have problem handled through their prin- 
cipal.” 

“Frequent visits show supervisor what is 
going on in class and break down tension 
which otherwise may exist if teachers and 
trainees do not see supervisor often 
enough.” 

“Establish open-door policy. Teacher 
should feel free to visit supervisor if he 
does not visit teacher often enough.” 

“Individual conferences after shop visits 
should be held between teacher and super- 
visor.” 


Asks Supervisor Not to Correct Students 

Should a_ supervisor demonstrate a 
method to an individual learner different 
from that presented by his instructor? If 
so, under what conditions? 

“The supervisor should not make any 
direct contacts with a student, unless the 
student was endangering his own safety, or 
that of his fellow students. If he has any 
information for a student, he should have 
the instructor pass it on to him, or obtain 





a 








the instructor’s permission to make the 
contact himself. 

“Case: While looking over the shop, the 
supervisor came upon a student, who was 
having some difficulty with a job. He pro- 
ceeded to demonstrate to the student a 
method which was different from the in- 
structor’s method of doing the job. The 
result was, the student became so confused 
that he had even greater difficulty in mas- 
tering the job. 

“Tf the student had been able to do the 
job after the supervisor’s demonstration, 
he would probably have lost faith in his 
own instructor. If I found a student who 
was having some difficulty in doing a job, 
I would proceed as follows: 

“Tf the student was endangering any- 
one’s safety, I would ask him to shut down 
his machine until the instructor came to 
help him. 

“Tf the student was not endangering 
anyone’s safety, and the instructor did not 
come to help him within a reasonable pe- 
riod of time, I would have mentioned the 
case to him. It could have been possible 
that the student was assigned to work out 
the problem for himself.” 


Suggests Advisory Committee Should 
Function 

In working with advisory committees 
what techniques of organizing, selecting 
committee personnel, and conducting meet- 
ings do you recommend? 

“An advisory committee composed of 
men from industry should co-operate with 
the vocational setup. We have such a com- 
mittee but the committee should function. 
What good can be derived from something 
that is dormant? In conjunction with this 
committee, I would have a placement and 
follow-up division. Scientific data could be 
compiled and used to improve the voca- 
tional curriculums. At present we are lack- 
ing such an advantageous setup.’ (See 
recommended plan in Part I.) 


Requests Better Contact Between 
Industries and Schools 


What methods do you use to encourage 
teachers to visit places of employment of 
trainees to get a firsthand picture of train- 
ing needs? Is this the supervisor’s function? 

“One problem that I think should be 
handled by the supervisors is the lack of 
contact between the industries and the 
schools. The schools do not know the di- 
rect requirements of the shipyards and in- 
dustries. Our general training seems to be 
sufficient to obtain jobs for our trainees, 
but if we knew the industries’ specific 
needs, we could do a better training job. 

“We teach safety in our courses, but not 
always according to the industries’ safety 
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standard. A list of these safety require- 
ments could be worked out for each train- 
ing period. That would familiarize the 
trainee with industries’ safety requirements 
and he would be ready to carry them out 
from his first day of employment.” 


Asks That Equipment Be Kept in 
Working Order 
How do you manage so that equipment 
is kept in working order at least up to 
reasonable industrial standards? 
“T have talked with our vocational teach- 


Teaching Materials for 
Industrial Education 


CHRIS. H. GRONEMAN 


Acting Head, Industrial Education 
Department 

Agricultural and Mechanical Colleg 
of Texas ; 

College Station, Tex. 


(Continued from page 22 of the 
January, 1948, issue) 


BULLETINS AND BOOKLETS 
Plastics 
Catalin Corporation of America, 1 Park Ave., 
New York 16, N. Y. 
Catalin: Properties and Specifications 
Loalin: Polystyrene Molding Compounds 
The Fabrication of Catalin — Methods and 
Equipment 
Catalin-Cast Resins, Liquid Resins, Mold- 
ing Compounds 
Celanese Corporation of America, 180 Madi- 
son Ave., New York 16, N. Y. 
Celanese Plastics 
The Story of Celanese Plastics 
Unit Prepackaging 
Lumarith Transparent Film 
Vimlite 
Celanese Plastics —monthly magazine 
Chicago Molded Products Corp., 1020 North 
Kolmar Ave., Chicago 51, Ill. 
The Story of Plastic Molding (single copies 
free to teachers only) 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 
Handbook for Drillers 
ra eet Fibre Co., Newark, 
ela. 
Electrical Insulating Materials 
Dilecto—a Laminated Phenolic Plastic 
Diamond Vulcanized Fibre 
Bulletin GF-46—C-D 6 Non-Metallic 
Basic Materials 
Craftsman Supply House, Scottsville, N. Y. 
Craftsman Acrylic Plastics (Plexiglas) 
Craftsman Cameos 
Craftsman Phenolic Plastics (Catalin) 
Catalog 
The Dow Chemical Co., Midland, Mich. 
Fulfilling the Promise of Plastics 


Ethocel (ethylcellulose) 

Styron (polystyrene) 

Plastic Primer 

(No samples available at this time of 
plastic molding granules and powders) 

E. I. Du Pont De Nemours & Co., 626 Schuy- 
ler Ave., Arlington, N. J. 
Plastics Bulletins No. 31, 33, 35, 36, and 37 
Durez Plastics & Chemicals, Inc., North 
Tonawanda, N. Y. 

Durez from Raw Materials 

Durez Plastics Primer 

Machining Data on Phenolic Plastics 

Fellowcrafters, Inc., 130 Clarendon St., Bos- 
ton 16, Mass. 

General Catalog 

Formica Insulation Co., Cincinnati, Ohio 

What Industrial Formica Is 

Colorful Plastics Surfaces of Formica 

Plastic Push and Kick Plates of Formica 

B. F. Goodrich Chemical Co., Rose Bldg., 
Cleveland 15, Ohio 

Geon Polyvinyl Materials (illustrated 
manual) 

Heller Brothers Co., 865 Mt. Prospect Ave., 
Newark 4, N. J. 

Nucut Files—100 Years of Experience 
(1936 publication, 100 Year Anniversary 
Catalog, extra size) 

F-45 File Catalog 

T-44 Tool Catalog 

Rotary File Catalog 

Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio 

H.P.M. Presses for Compression and Trans- 
fer Molding of Plastics, No. 4702 

H.P.M. Turbojector for Injection Molding 
of Rubber, No. 4601 

H.P.M. Plastics — The Pressure Processing 
of Synthetic Resins, No. 4404 

All-Hydraulic Plastics Injection Molding 
Machines, Model 350-H-16, No. 4405 

All-Hydraulic Plastics Injection Molding 
Machines, Model 250-H-9, No. 4503 


The Rayon Processing Company of R. I. Inc., 


86 Tremont St., Central Falls, R. I. 
Literature on Flock, Its Application, and 
Usage 


Resistoflex Corp., Belleville 9, N. J. 


The Compars— New Family of Rubber- 
Like Materials 


ers about our supervision and I find their 
main criticism concerns the difficulty we 
have in keeping up to date in equipment. 
However, our supervisor is constantly alert 
and makes many valuable suggestions for 
improvements.” 

(To be continued) 


Resistoflex 
catalog) 
Resistoflex Industrial Catalog 
Resistoflex Automotive Catalog 
Rohm & Haas Co., Washington Square, Phila- 
delphia 5, Pa. 
Plexiglas Design Manual 
Plexiglas — Mechanical Properties 
Plexiglas on Guard (machine safety) 
Working With Plexiglas — $1.50 
The Society of Plastics Industry, Inc., 295 
Madison Ave., New York 17, N. Y. 
Plastics, The Story of an Industry (single 
copies free) 
Synihane Corp., Oaks, Montgomery Co., Pa. 
Technical Plastics Sample Book 
Technical Plastics for Industry 
Synthane Laminated Plastic Tubing for 
Radio and Electrical 
Practical Methods of Machining Bakelite- 
Laminated 
Corrosion-Resisting Synthane 
Synthane Technical Plastics 


Protective Clothing (general 


Taylor Fibre Co., Norristown, Pa. 


Taylor Laminated Plastics Catalog 


Transportation 


Air-Age Education Research, 100 East 42nd 


St., New York 17, N. Y. 

Into the Air Age — 25 cents 

Opportunities for Youth in Air Transpdrta- 
tion — 25 cents 

Aviation Maintenance — 10 cents 

Here, There, Anywhere — The Education of 
an Airline — 10 cents 

How to Build a Wind Tunnel — 50 cents 

Air Age Education News — bimonthly 


Association of American Railroads, Transpor- 


tation Bldg., Washington 6, D. C. 
Behind the Scenes * 
The Day of Two Noons 
Technological Developments and Railway 
Research 
The Human Side of Railroading 
Development of Railroad Transportation in 
the United States 
Railroads at Work 
The Great American Railroad 
Railway Information Series: 
Railway Literature 
Quiz on Railroads and Railroading 
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List of Named Passenger Trains of the 
United States, Canada, and Mexico 
List of Principal Railroads in the United 
States with Home Address of Each 
Growth of Railway Mileage in the United 
States, by States and Years 

Maps of the United States, Showing Rail- 
way Lines 

Bibliography of Railway History 

Train and Engine Books for Children 

Interesting Facts About the American 
Railroads 

Copper and Its Alloys on American Rail- 
ways 

By Rail 

You and Your Railroads 

The Railroad Land Grant Legend in Ameri- 
can History Texts 

Teacher’s Kit — Railroad Transportation 
(available to teachers only) 

Berkeley Models, Inc., 230 Steuben St., 
Brooklyn 5, N. Y. 

Berkeley 1947-48 Handbook-Catalog on 
Model Airplanes, Race Cars, and Speed 
Boats (free to teachers) 

Electric Storage Battery Co., Allegheny Ave. 
and 19th St., Philadelphia 32, Pa. 

The Storage Battery: Its Fundamentals, 
Use and Maintenance 

Firestone Tire & Rubber Co., Akron 17, Ohio 

Firestone Research 

Velon and Foamex 

How Firestone Tires Are Made 

Rubber 

Royal Jupiter — Grand Champion 

Facts About Firestone Contro Elastic Yarn 

Ford Motor Co., 3000 Schaefer Road, Dear- 
born, Mich. 

He Measured in Millionths — Story of C. E. 
Johansson 

Industries Within an Industry 

The Ford Rouge Plant 

How to Be an Expert Driver 

Frisco Lines, Traffic Dept., St. Louis 1, Mo. 

Mineral Wealth in the Frisco Belt — 
Oklahoma 

Mineral Wealth in the Frisco Belt — 
Missouri 

Mineral Wealth in the Frisco Belt — 
Arkansas 

General Motors Corp., Detroit 2, Mich. 

Power Goes to Work ; 

A Power Primer 

Airplane Power 

When the Wheels Revolve 

We Drivers 

Transportation Progress 

Optics and Wheels 

Chemistry and Wheels 

ABC’s of Hand Tools, 

Electricity and Wheels 

Diesel, the Modern Power 

Metallurgy and Wheels 

General Motors Users Guide 

Research Looks to New Horizons 

Short Stories of Science and Invention 

General Motors Corp., Aero Products Divi- 
sion, Municipal Airport, Dayton, Ohio 

Aeroprop Constant Speed Propellers, APD-3 

The Aeroproducts Propeller—Model A422F 
Series 





General Motors Corp., Buick Motors Division, 
Flint 2, Mich. 
Buick Shop Manual 
Your 1947 Buick 
Know Your Buick 
Glyco Products Co., Inc., 26 Court St., Brook- 
lyn 2, N. Y. 
Cosmetic Manual 
Goodyear Tire and Rubber Co., Akron, Ohio 
The Story of the Airship, Non-Rigid — 50 
cents 
The House of Goodyear — $1 
Lee Rubber and Tire Corp., Conshohocken, Pa. 
Factfinder Talk on Rubber 
Link Aviation Devices, Inc., Binghamton, N. Y. 
Map Reading and Dead Reckoning Trainer 
The Connecting Link (periodical) 
Instrument Trainer — Model 45 
Test Collimator 
Crew Navigation Trainer 
Bubble Sextant 
Instrument Flying Trainer 
Aviation Education — Teachers’ Guide — 
55 cents 
Fundamentals of Aviation — 35 cents 
National Planning Association, 800 Twenty- 
first St., N.W., Washington 6, D. C. 
The Outlook for Synthetic Rubber — 
25 cents 
World Needs for U. S. Food and Fiber — 
50 cents 
Regional Resource Development — 25 cents 
The Outlook for Domestic Air Transport — 
25 cents 
Public Policy Digest —25 cents 
Obstacles to Multilateral Trade —25 cents 
The Future of German Reparations — 
50 cents 
Dare Farmers Risk Abundance? — 25 cents 
The Big Four in Germany — 50 cents 
Recovery in Europe —25 cents 
The Role of Business in Orderly Price Ad- 
justments 
Goals of Bipartisan Foreign Policy — single 
copies free; quantity orders, $3 a hundred 
Strengthening the Congress: A Progress Re- 
port — 25 cents 
America’s World Food Responsibilities — 
single copies free; quantity orders, $2 a 
hundred 
Goals of Cooperation: A Declaration of In- 
terdependence — single copies free; quan- 
tity orders, $5 a hundred 
A Declaration of Interdependence 
Causes of Industrial Peace Under Collective 
Bargaining 
Report to Members on NPA’s Joint Meeting 
NPA Committee of the South, Initial Meet- 
ing, Birmingham 
NPA Notes. . . Goals of Cooperation — and 
Ways to Reach Them 
National Policy for Aviation — 50 cents 
International Economic Collaboration — 
25 cents 
A Retirement System for Farmers — 
25 cents 
A Farmer Looks at Fiscal Policy — 25 cents 
Farms for Veterans — 25 cents 
A Food and Nutrition Program for the Na- 
tion — 25 cents 
Fiscal Policy for Full Employment — 
25 cents , 





National Budgets for Full Employment -— 
50 cents 

Fertilizers in the Postwar National Econ- 
omy — 25 cents 

Stabilizing the Construction Industry — 
25 cents 

China’s Relief Needs — 25 cents 

America’s New Opportunities in World 
Trade — 50 cents 

Europe’s Uprooted People —25 cents 

Fiscal and Monetary Policy — 25 cents 

Clothing and Shelter for European Relief — 
25 cents 

Joint Statement on Social Security — 
25 cents 

Discussion and Study Outline on Social Se- 
curity —15 cents 

UNRRA: Gateway to Recovery — 50 cents 

Food for Europe After Victory —25 cents 

Farm People and the Land After the War — 
25 cents 

Business Reserves in Present Tax Law — 
25 cents 

Reconversion of Industry to Peace — 
25 cents 

Public Thinking on Post-War Problems — 
25 cents 

The Outlook for Domestic Air Transport — 
25 cents 

Business Reserves for Post-War Survival: 

Their Impact on Capital Adjustments — 
50 cents 

Economic Pattern of World Population — 
25 cents 

Relief for Europe —25 cents 

International Development Loans — 
25 cents 

When Demobilization Day Comes — 
25 cents 

The Postwar Industrialization of China— 
50 cents 

For a Better Post-War Agriculture — 
25 cents 

Urban Development and Housing — 
25 cents 

Guides for Post-War Planning — 25 cents 

War and Our Latin American Trade Policy 
— 25 cents 

Relief and Rehabilitation Kit — $1.75; and 
Discussion Guide —15 cents 

America Must Help Feed Europe This Win- 
ter — 10 cents 

A National Employment Service — 5 cents 

Recommendations on National Aviation Pol- 
icy — 10 cents 

4 for 4: Questions for National Action— 
25 cents 

The V-Day Problem of Military Aircraft 
Procurement — 10 cents 

The Food and Agriculture Organization — 
15 cents 

The Stakes of Bretton Woods —25 cents 

Corporate Income Taxes During the Transi- 
tion From War to Peace —single copies | 
free; additional copies 5 cents each 

Latin America in the Future World—$3.50; 
special price of $2.40 to NPA members 

German Strategy of World Conquest— 
$2.50; special price of $1.85 to NPA 
members 

National Policy for Radio Broadcasting— 
$1 
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Foundations of American Population Pol- 
icy — $1.50 
Planning by Americans in Agriculture, Busi- 
ness, Labor, Government 
New York Central System, 466 Lexington 
Ave., New York, N. Y. 
Road to Progress — Story of NYC System 
Grand Central Terminal NYC 
Coal-Burning Steam Locomotives on the 
New York Central System 
New York Times, Times Square, New York 
18, N. Y. 
The Weather — How and Why — 10 cents 
Nitragin Co., Inc., 3747 N. Booth St., Mil- 
waukee 12, Wis. 
Inoculated Legumes for Better Farming 
Norfolk and Western Railway Co., Roanoke, 
Va. 
The Story of Fuel Satisfaction (transporta- 
tion of coal) 
Along the Right of Way 
Pennsylvania Grade Crude Oil Assoc., Oil 
City, Pa. 
How Pennsylvania Oil Is Made —1 cent 
Pennsylvania Oil Salesman’s Handbook — 
75 cents 
Pay to the Order of You 
Col. Drake’s Petrolia Flourishes 
The Pennsylvania Railroad, Publicity Dept., 
1617 Pennsylvania Blvd., Philadelphia, Pa. 
Train Talks 
Piper Aircraft Corp., Lock Haven, Pa. 
What Your Town Needs for the Coming 
Air Age —10 cents 
The Cub Flier — bimonthly publication 
How to Fly a Piper Cub—10 cents 
A Plan for Flying Club Organizations — 
10 cents 
How to Organize a Flying Club — 10 cents 
The Pullman Co., Pullman Bldg., 79 East 
Adams St., Chicago 3, Ill. ? 
Pullman Accommodations 
Behind Your Pullman Ticket 
Pullman Progress 
Duplex Roomette 
Radio Receptor Co., Inc., 251 West Nine- 
teenth St., New York 11, N. Y. 
Highways of the Air 
Railway Express Agency, Inc., Dept. of Public 
Relations, 230 Park Ave., New York 17, 
m 2; 
Air Express Shipping Estimator 
Why You Can Ship by Air Express More 
Than Ever Before 
Pioneers in Transportation 
The Pony Express and Its Offspring 
Speed (booklet on air express) 
Square D Company, Kollsman Instrument Di- 
vision, Elmhurst, N. Y. 
Facts About Kollsman Aircraft Instruments 
The Studebaker Corp., South Bend 27, Ind. 
The Case of the Missing Mile 
Towmotor Corp., Cleveland 10, Ohio 
Lift Truck Operators Guide 
Materials Handling Analysis Guide 
Union Pacific Railroad Co., Public Relations 
Dept., 1416 Dodge St., Omaha 2, Nebr. 
Union Pacific Railroad 
Along the Union Pacific Railroad 
United Air Lines, School and College Dept., 
5959 S. Cicero Ave., Chicago 38, Ill. 


Your Future in the Age of Flight (high 


school) 

Our New Age of Flight (intermediate 
grades) 

Air-Transportation— Jobs and You (high 
school) 


Seeing the Airport (primary grades) 

Mike and Nancy at the Airport (primary) 

How Representative Grade Teachers Are 
Teaching Aviation 

Elementary Bibliography (grade teachers) 

High School Bibliography (high school 
teachers) 

Air Freight Picture Set (high and junior 
high school) 

History of Mail Picture Set (elementary 
and high school) 

M-300 Picture Set (elementary and high 
school)- 

Air Transportation Booklet (junior and sen- 
ior high school) 

Directory (teachers) 

United States Department of Commerce, Na- 
tional Bureau of Standards, Publications 
Section, Washington %, D. C. 

Quality Guaranteeing Labeling Plan 
Aid for Over-the-Counter Buyers 
The Certification Plan, Its Significance, 


Scope, and Application to Selected Fed- ° 


eral Specifications 

List of publications of interest to the gen- 
eral public 

National Bureau of Standards Technical 
News Bulletin — $1 yearly subscription 

Waco Aircraft Co., Troy, Ohio 

North American’s Two Big Gliders — 
10 cents 

The Waco Aircraft Company’s History — 
10 cents 


Willard Storage Battery Co., 246-286 E. 
131st St., Cleveland 1, Ohio 
Starting and Lighting Battery 
The Nerve Center of Ten Million Cars 
The A.A.B.M. Battery Service Manual 


(To be continued) 


LITTLE THINGS 


LEONARD E. SCHMIDT 
Lincolndale, N. Y. 


Do not ever feel disgruntled, 
With what you think fate has in store, 
If the other fellow’s grass seems greener, 
Perhaps it’s cause he waters more. 


You can’t expect things to come easy, 
The biggest deeds take lots of work, 
And big things you can never do 
If the little ones you often shirk. 


Habits are formed while you are young, 
By the simple things you do; 

The paper that you stoop to pick up — 
A tidy workbench when you’re through. 


They all add up to form the pattern 
That makes us what we are, 

And they determine if we stand still, 
Or if we are to go far. 


So each day do some little good thing, 
It’s quite an easy plan, 

And the little things will soon add up, 
And make of you a man. 





Cutting pipe at the Hobart Trade School, Troy, Ohio 
— Courtesy, Hobart Brothers Co., Troy, Ohio 
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TESTS AND TESTING 


This issue of InpustriaL ARTs AND 
VocaTIONAL EpucaTIon again has been 
devoted to tests, and a number of them 
on various subjects appear in its pages. 
The tests that have been selected for 
publication may not be the best that can 
be found or constructed. They do, how- 
ever, show that some teachers have con- 
structed tests and are using them. 

The appearance of the tests in this 
magazine is to popularize their use, and 
to afford an opportunity to examine test 
items which some shop teachers have 
produced and used to find out what their 
students acquired while they were tak- 
ing a particular shop course. 

It is hardly to be expected that readers 
who look over the various tests presented 
will agree on the value of all of the items 
in any given test. They will, however, 
find some that will answer their require- 
ments, and by combining the items from 
several tests they can build up usable 
tests for their own use with a minimum 
expenditure of time and energy. 

Probably the method described on 
pages 240 to 242 in the June, 1939, issue 
of InpustRIAL ARTS AND VOCATIONAL 
Epucation, under the title “Card-File 
Test Building” by Homer C. Rose and 
Roy R. Van Duzee, will be found very 
helpful by busy teachers who may not 
have as much time at their disposal as 
they might desire for preparing their own 
tests. 

For the sake oi those readers who do 
not have the opportunity to refer to the 
article just mentioned, the following ab- 
stract is made, giving due credit to the 
authors mentioned. Readers are again ad- 
vised that it is permissible for them to 
copy anything that appears in INpus- 
TRIAL ARTS AND VOCATIONAL EpucaTION, 
and to duplicate it in any manner they 
see fit, for use in their shops and class- 
rooms. 

To proceed then to build up a test file, 
type all suitable test questions on cards, 
one question to a card, and file them 
under such headings as true-false, com- 
pletion, multiple choice, identification, 


etc., and under subject-material headings 
such as: general metal, electricity, wood- 
work, drafting, plastics, ceramics, and 
the like. The answer to each question 
should appear at the bottom of the card. 
Be sure, also, that each card has a head- 
ing which permits its return to the file 
from which it was removed. 

Then set up standard sets of general 
directions for writing the various types 
of tests, and type them separately on 
cards. 

When the time has come to construct 
a test, take all true-false cards for the 
given course from the file and divide 
them into two piles, the one containing 
those that are to be used, and the other 
those that are not suitable for the test 
that is being prepared. 

Go through the selected cards and 
eliminate the least desirable questions 
until the pile has been reduced to the 
number of test items wanted. 

Then repeat this process for the other 
types of questions on the subject, and 
finally arrange the questions in a desired 
order and add a direction card for each 
type of question. 

The cards can then be turned over to 
a typist with the request to type out the 
test and also an answer sheet. 

With such a test file on hand, a good 
100-question test can be organized in less 
than half an hour, and by adding other 
items to the file whenever new tests are 
found, the material will always be fresh 
and up to date. 

For a good selection of tests, go back 
over the volumes of Inpustriat Arts 
AND VocaTIONAL Epucation for the past 
five years. In the 1943 volume you will 
find 20 such tests; in 1944, 5; 1945, 19; 
1946, 7; and in 1947, 22. 

It may also be well to look over the 
article “Writing Objective Tests for 
Shop Instruction” by Frank C. Moore 
and William R. Mason, May, 1943, page 
203; also the series of articles on “Con- 
struction of Written Achievement Tests” 
by William J. Micheels and M. Ray 
Karnes, September, 1943, page 269, and 
October, 1943, page 307. 

Another useful article is the one en- 
titled “Constructing Achievement Tests” 
by Donald K. Beckley and Leo F. Smith, 
February, 1945, page 300. 

All of this extra work on tests and 
testing may be burdensome, but in the 
end it will be found to be very helpful. 





OUR ADVANCING 
CIVILIZATION?? 

At the New York World’s Fair in 
1939, an eight hundred pound Cupaloy 
shell, containing a _ ten-million word 
“Story of Civilization” to give people 
living five thousand years hence a pic- 
ture of how we live today, was buried 
deep into the earth with great solemnity. 

At that time we knew nothing of the 
atom bomb nor of its effect. It might be 
well if that “Story of Civilization” be 
unearthed again and revised so that 
future generations could get a good, first- 
hand account of how efficient we had 
become at destroying civilization, and 
how inept we of the twentieth century 
were at making peace not only with our 
former enemies but also with those whom 
we assisted and even armed so that they 
could carry on the defense of their own 
country, while they were undermining 
our own government. 

It is well, also, to remember that 
atomic energy may not, according to 
some of the scientists who know most 
about it, be as helpful to our economic, 
social, and industrial life, as we have 
been led to believe. At least, atomic 
energy is not to be looked upon as a 
source of power which can be safely used. 
It may probably be tamed down to serve 
as a huge reservoir of energy, but it may 
also have a detrimental effect on the 
health of all who come within the vicinity 
in which it is being used. 

Realizing then that our civilization has 
not advanced to such a great extent, 
even though we have made huge strides 
in the development of science and indus- 
trial processes, would it not be well for 
education and educators to take a humble 
and searching attitude in studying their 
own contribution in furthering the wel- 
fare of mankind? 

Just how much has education contri- 
buted to the conditions which brought 
about World War I and II? How much 
has it combated the foreign ideologies 
that are threatening to rob us of our God- 
given rights and liberties? Can we as 
shop teachers do something about it? 
Can we help employer and employee to 
work more amicably together? 

Helping our civilization to advance is 
surely one of the objectives of education. 
Is it not time for all educators to do 
something about it? Let’s make a good 
start at it during 1948. 
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TEST FORMS FOR USE IN 
RETAIL SELLING 


DONALD K. BECKLEY 

Director, Prince School of Retailing 
Simmons College 

Boston, Mass. 


Retail selling has consistently proved to 
be one of the areas in vocational education 
in which achievement is most difficult to 
measure through tests. One of the explana- 
tions for this doubtless is that we do not 
yet know precisely what qualities or what 
factors are required in the good sales- 
person. Hence we do not know definitely 
what factors should be taught and then 
measured through examinations. There is 
also the difficulty that arises in many other 
areas of vocational education: constructing 
a testing situation that will measure prac- 
tical application of the material taught. 
Although there is not as yet any oue best 
testing technique for retail selling, it may 
be that illustrations of several kinds of 
test situations applicable in measuring 
achievement in a selling course may be of 
interest. 


Using the True-False Item 
Probably the simplest test form for use 
is the true-false item, which can appropri- 

ately be used to find out whether or not a 

student recognizes a correct statement of 

fact relating to selling. Hence the following 
directions and items might be used to 
measure correct identification of selling 
principles and approved selling practices: 

Directions: Read each of the following 

Statements carefully and consider it from 

the viewpoint of whether it represents good 

or poor selling technique. Then mark the 

Statement T if it represents good selling 

technique and is true; F if it represents 

poor selling technique and is false. 

() 1. To many customers, the personal 
qualities of the salesman may be 
as important as the physical quali- 
ties of the goods. 

() 2. Most people are as readily con- 
vinced about a product through 
hearing it described as through 
seeing it in action. 

( ) 3. The same product may appeal to 
several people for widely different 
reasons. 

() 4. You should never concede the su- 
periority of a competing product 
in any respect. 





A variation on the true-false item ap- 
propriate for use particularly when the 
test papers are to be returned to the stu- 
dent for review purposes, is described in 
the following directions: 

Directions: This is a true-and-false ex- 
amination which is different from most of 
those you have been accustomed to taking. 
In the following statements you are to 
write the word true after those statements 
which you believe to be correct. However, 
in the case of those which are incorrect, 
you are to write the word false and imme- 
diately following this you are to make the 
statement correct by altering the predicate. 
You will not be given credit for inserting 
the word no or not; but must make the 
necessary corrections by rewriting the in- 
correct part of the statement. 

Then following each statement, adequate 
blank space should be provided for the 
writing of any needed corrections. Obvi- 
ously, there may be a variety of correcting 
statements possible in those items which 
are false. One method of scoring to be 
recommended is to give one credit for 
statements correctly identified (i.e., a true 
statement marked true and a false state- 
ment marked false but not properly cor- 
rected), and two credits for false state- 
ments identified and properly corrected. No 
credit, of course, would be given for those 
incorrectly identified. 


Using the Multiple-Choice Item 

Multiple-choice items of various types 
have frequently been used in tests of 
achievement in retail selling, and this form 
is useful for identification of selling princi- 
ples and the proper application of these 
principles, as well as for measuring other 
objectives such as acquisition of informa- 
tion. In this type of test the student must 
select the right phrase, words, or clause 
which will correctly complete the state- 
ment. Three examples of items of this form 
that have been used follow: 


1. The most effective type of sales presen- 
tation for most prospects is: 
a) Seeing a demonstration of the prod- 
uct in use. 
5) Listening to a sales talk by a sales- 
person. 
c) Reading advertising material con- 
cerning the product. 
d) Reading testimonials of satisfied 
users. 
2. If it becomes necessary to comment 
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about a competitor’s goods, the best 

practice is: 

a) To speak respectfully of them, and 
admit the good features they have. 

6) To laugh about them, and pass it off 
as a joke. 

c) To quote examples of poor per- 
formance by competitor’s products. 

d) To state that you know nothing at 

* all about them. 

3. Suggestive selling means that the sales- 

person suggests: 

a) The desirability of the product un- 
der consideration. 

6) The advisability of prompt pur- 
chase. 

c) The purchase of related products. 

d) The many uses for the product be- 
ing described. 


Measuring Reasons as Well as Reactions 

One of the limitations in the use of 
multiple-choice items is that the student 
may answer the item correctly for the 
wrong reasons. Thus he may select the 
correct application of a principle, but do 
so through mental processes involving the 
entirely erroneous application of an in- 
appropriate principle. While in an actual 
work situation it might be claimed that a 
person who knows what to do should not 
necessarily need to know precisely why he 
does it, obviously a thorough teaching sit- 
uation requires an understanding “of the 
processes involved. Hence a type of mul- 
tiple-choice item has been developed which 
asks both what to do and why to do it. 
An example with directions may serve to 
illustrate this test form: 

Directions: Below is stated a situation 
which you are apt to encounter on the job 
together with several possible reactions. 
After reading the situation, check your re- 
action and all reasons which you believe 
support your decision. 

You have recently been hired as a sales- 
person, and though given training in writ- 
ing saleschecks and other store system, 
you find that about once a day you do not 
definitely know how to record a transaction 
because of its unusual nature. What would 
you do? 

Reaction 
1. Ask a fellow employee. 
2. Check with the supervisor. 
3. Try to puzzle it out for yourself after 
studying store manuals. 
4. Make out the salescheck to the best of 
your ability and send it through. 
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Reasons to Support Your Reaction 
1. By asking the superior, one would be 

admitting his own weakness. 

2. Seeking assistance from a fellow em- 
ployee would be a subtle means of flat- 
tery. 

3. The superior would want to know in 
what respects the training of new em- 
ployees was inadequate. 

4. Fellow employees might think you were 

trying to get in good with your su- 

perior. 

. By puzzling it out for yourself you 
would be developing your own initia- 
tive. 

6. The superior would be most likely to 
give the correct answer. 

7. If a person recorded a transaction to 
the best of his ability and sent it 
through, no one would ever know the 
difference. 

8. The superior might suggest rather 
curtly that the answer could be found 
in the manual of procedure. 

9. During the training period all new 
employees were instructed to seek the 
superior’s advice in the case of any 
question of store policy or procedure. 

10. By going to manuals one would most 

likely get the correct answer without 
bothering anyone. 

There are many other reasons that might 
be listed here to provide a good sampling of 
student thought processes in arriving at a 
reaction or conclusion. In effect, the stu- 
dent is asked to make a decision on a 
problem, and then is asked to explain or 
justify that proposed solution. 

Actually, this test form is difficult to 
construct, and much work was done at the 
Rochester Institute of Technology several 
years ago in attempting to develop a work- 
able test using items such as the foregoing. 
There are a number of problems involved, 
yet this test form seems potentially very 
useful for retail-selling purposes. Details 
of its use in other fields can be found in 
the publications of the “Eight-Year Study 
at the University of Chicago.”* 


The Sales Interview 

Another type of test item for use with 
students of retail selling attempts to set 
up closely as possible continuous actual 
selling situations, and to ask the student 
to comment on it at various stages in the 
procedure. The following sales interview 
relates to outside selling, and could readily 
be adapted to a retail store situation: 

Directions: Read the description of the 
following printed sales conversation. After 
the description of the conversation are 
listed a number of brief comments con- 


*E. R. Smith and R. W. Tyler, “Appraising and Record- 
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ing _— Progress’ (New York: Harper and Bros., 
1942). 











cerning the sales technique described. In- 
dicate by checking the appropriate letter 
the comment in each group which most 
closely represents your idea of the method 
by which the transaction should be handled. 


1. When called on at his farm, Adams (the 
prospect) told Brown (sales representa- 
tive) that he saw no point in taking up 
time talking about purchasing farm 
equipment. He said that market condi- 
tions were so uncertain that he could 
not risk investing any money now. 
Brown suggested that in spite of un- 
settled conditions it might be desirable 
to talk over Adams’ machinery needs. 
a) A good approach. 

6) Brown should have shown Adams 
that present conditions are no more 
uncertain than in most other years. 

c) Brown should have left and planned 
to call again when Adams was more 
optimistic about the future. 

2. Brown proceeded to explain what prod- 
ucts the company made and to illustrate 
he presented the features of each of the 
tractors. 

a) A good beginning. 

6) Brown should have found out about 
Adams’ needs before describing 
products. 

c) It would have been better to begin 
by describing a different product 
made by the firm. 

3. Adams explained that he did his own 
work the way he thought best. He found 
his pair of horses to be satisfactory and 
saw no reason to change to a tractor. 
Brown told him that using horses was 
rapidly going out of date and that mod- 
ern, progressive farmers all used tractors. 
a) A good way to put across the point. 
6b) A poor technique — Brown should 

present proof of the desirability of 


the tractor as compared with horses. . 


c) Wrong approach — Brown should 
concede usefulness of horses, and try 
to sell some other product. 

4. Adams stated that his farm was a small 
one — only 65 acres — and was planted 
largely in small and irregularly shaped 
fields of hay, oats, and corn. Brown 
first described to him the tractor A as 
ideally suited to his needs. 

a) A good approach. 

6) The tractor B would have been a 
better choice. 

c) Adams does not seem to need a trac- 
tor; Brown should suggest another 
company product. 

5. Adams showed interest and asked Brown 
how a tractor could save him money in 
his own particular situation. Brown ex- 
plained that the tractor he needed oper- 
ated on from 7 to 10 gallons of fuel per 
day. 









a) This is the best answer. 

b) Brown should have stressed the trac- 
tor’s specifications such as r.p.m.’s 
and cylinder bore. 

c) Brown should explain the low oper- 
ating cost, speed, and ability to do 
any work that horses can do. 


6. Adams said he thought it would be de- 


sirable to have a tractor but did not see 
how he could afford one now. He 
thought he might be interested next 
year. Brown said he wanted to explain 
in detail the specifications of the tractor 
so that Adams could see how good it 
was. 

a) A good technique. The prospect 
should be given all the facts possible. 

6b) Brown should leave and plan to see 
Adams next year. 

c) Brown should stop trying to sell a 
tractor and should switch to an- 
other product in which Adams might 
be interested. 

d) Brown should attempt to present the 
features of the tractor in such a way 
that Adams sees he cannot afford to 
wait another year to consider pur- 

- chase. 
7. Adams told Brown that a representative 
of competing company A had been to 

see him recently and seemed to have a 

_good tractor also. Brown told Adams 

that the A tractor was a good one, but 

described the points on which the trac- 
tor he was selling was superior. 

a) A good way to handle the situation. 

5) Brown should have told Adams that 
his tractor was better in every re- 
spect. 

c) Brown should have said nothing at 
all about A but should have concen- 
trated all the more on the features of 
his tractor. 

The sales interview test form as shown 
above has, like most forms, certain weak- 
nesses. Yet it comes closer to re-creating 
an actual sales situation than the tradi- 
tional use of multiple-choice items. A better 
method would be to have students listen 
to a recording of a sale being made, or even 
better, see a sound motion picture or slide 
strip of such a situation. Questions relating 
to the film could be distributed to the stu- 
dents in some objective form, and answered 
while the picture was being shown or im- 
mediately afterward. 

Obviously, much yet remains to be done 
to make achievement testing in retail sell- 
ing as effective as it should be, and much 
can be learned about good teaching tech- 
niques and also about factors needed in 
good selling through test investigation. 
Possibly the test forms just described can 
serve to suggest areas teachers in this field 
might profitably explore. 
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ACHIEVEMENT TEST — 
CARPENTRY 
EARL J. WILLIE 
Logan High School 
Concord, N. C. 


This test is designed to measure the achieve- 
ment of students in a vocational carpentry 
course. It must be remembered that the range 
of such a course is so wide that no one test 
can be expected to fully measure its content. 
A battery of tests covering the various units 
of the course would probably be the answer 
for a really comprehensive trade examination. 
This test, however, attempts to measure in a 
general way what the student is expected to 
know. 

The course objectives are summed up as 
follows: 

1. To prepare the students for entrance into 
the trade with advanced standing. 

2. To develop skills in the use of the trade 
tools. 

3. To acquaint the student with related 
trade subjects. 

4. To develop an appreciation for good ma- 
terials and workmanship. 

5. To instill worthy personal traits, atti- 
tudes, and habits such as honesty, industry, 
fair play, and co-operation. 

General Directions: This is a test of your 
general knowledge of carpentry. Do not waste 
time on any item that you do not know. If 
you have time before the period ends, review 
your work and answer any items that you 
have omitted. Specific directions are given for 
each part. 


Part I. Multiple-Choice 
Directions: Each of the incomplete state- 
ments listed below is followed by several 
words, phrases, or numbers. From these choose 
the one which, when added to the incomplete 
statement, gives a true statement. Place the 

letter of that word or phrase (a, b, c, d, or e) 

in the brackets to the left of the item. The 

first item is answered as an example. 

(d) X. Nails are sold by the (a) quire, (5) 
dozen, (c) gross, (d) pound. 

() 1. The growth of a tree is indicated by 
the (a) medullary rays, (6) annual 
rings, (c) thickness of the bark, (d) 
height of the tree. 

() 2. When fastening boards, the nails 
should be driven (a) in line with the 
grain, (b) in line across the grain, 
(c) staggered, (d) the handiest way. 

() 3. The nail that would commonly be set 
below the surface is a (a) common 
nail, (6) box nail, (c) finishing nail, 
(d) casing nail. 

() 4. The countersink is used for (a) drill- 
ing holes in hardwood, (0b) setting the 
heads of screws, (c) setting nails, (d) 
making holes larger. 

() 5. The’ part of the brace into which the 
tang of a bit fits is called the (a) 
ratchet, (6) chuck, (c) socket, (d) 
collar. 

. The tool which can be adjusted to 
bore various size holes is called (a) 


() 7 


() 8 


(7s 


( ) 10. 


() 11. 


( ) 12. 


( ) 13. 
( ) 14. 


>) &@ 


adjustable bit, (5) expansive bit, (c) 
extension bit, (d) twist drill. 

The plane iron cap can be removed 
by first releasing the (a) cap iron, 
(6) adjusting nut, (c) lateral adjust- 
ing lever, (d) cam lever. 

When planing end grain, use the (a) 
jack plane, (b) block plane, (c) 
smoothing plane, (d) jointer plane. 
When sawing a board, saw (a) on the 
line, (6) on the inside of the line, (c) 
on the outside of the line, (d) on the 
waste side of the line. 

Squaring up stock means (a) squaring 
the ends, (b) squaring the edges, (c) 
smoothing the surfaces, (d) all of the 
above. 

To saw a curve in a piece of % inch 
stock use a (a) backsaw, (6) hack 
saw, (c) coping saw, (d) compass 
saw. 

Number 5 stamped on the shank of 
an auger bit indicates that the size is 
(a) 5/16 in., (6) 5/32 in., (c) 5/64 
in., (d) % in. 

The finest grade of sandpaper listed 
here is (a) 3/0, (b) %, (c) 1, (d) 3. 
In estimating the number of board 


feet in a pile of lumber use (a) a’ 


framing square, (b) a yardstick, (c) 
a lumberman’s rule, (d) a steel tape. 
The inch is divided into various frac- 
tional parts; which one of the follow- 
ing is mot found on your rule (a) 
fourths, (6) halves, (c) eighths, (d) 
tenths, (e) sixteenths. 


. Which one of the following tables is 


not found on the framing square: (a) 
board measure, (b) brace measure, 
(c) octagon measure, (d) square 
measure? 


. The length of a 10 penny nail is (a) 


2 inches, (b) 2% inches, (c) 3 inches, 
(d) 3% inches. 


. The unit of measure for figuring ex- 


cavation is (a) lineal feet, (b) square 
feet, (c) cubic feet, (d) board feet. 


. One-half scale means that each half 


inch-on the drawing represents how 
much on the building: (a) % inch, 
(b) 1 inch, (c) 1 foot, (d) 1 yard? 
A board foot is 1 inch thick, 12 inches 
wide and (a) 1 inch long, (6b) 6 
inches long, (c) 12 inches long, (d) 
18 inches long. 


. A board 2 in. by 10 in. by 18 ft. con- 


tains (a) 18 board feet, (b) 20 board 
feet, (c) 30 board feet, (d) 36 board 
feet. 

A board 1 in. by 4 in. by 12 ft. con- 
tains (a) 3 board feet, (b) 4 board 
feet, (c) 6 board feet, (d) 12 board 
feet. 

If ten penny nails cost $3 per hundred 
pounds, 35 pounds will cost (a) 10% 
cents, (b) $1.05, (c) $10.50, (d) 
$105. 

If six penny nails cost 5%4 cents per 
pound, 23 pounds will cost (a) 13 
cents, (b) $1.26%4, (c) $1.36%, (d) 
$12.65. 


. The tost per foot of lumber at $185 
per thousand is (a) 018% cents, (b) 
18% cents, (c) $1.85, (d) $18.50. 

. When estimating 1 by 3-in. flooring we 
should allow for waste (a) 15 per 
cent, (b) 20 per cent, (c) 25 per 
cent, (d) 33 1/3 per cent. 

. Which one of the following types of 
subflooring is the most economical? 
(a) random width, (5) uniform 
width, (c) matched, (d) end matched? 

. A square, when referring to surface 
area, means a surface that contains 
(a) 1 square foot, (6) 10 square feet, 
(c) 100 square feet, (d) 1000 square 
feet. 

. The strongest type of frame wall is 
one (a) sheathed diagonally with no 
braces, (5) sheathed horizontally with 
2 by 4-in. braces cut in between the 
studs, (c) sheathed horizontally with 
1 by 6-in. braces let into the studding, 
(d) sheathed vertically with diagonal 
bracing. 

. Generally, air leakage through walls 
is eliminated through the proper use 
of (a) building paper, (b) sheathing, 
(c) siding, (d) insulation. 

. Which one of the following moldings 
is not used in interior trim: (a) back- 
band, (5) drip cap, (c) shoe molding, 
(d) window apron. 

. In interior trim the coped joint is 
best for (a) picture molding, (5) 
window casing, (c) doorstop, (d) 
baseboard. 

. When hanging an interior door use a 
(a) T hinge, (6) loose pin butt, (c) 
door hanger, (d) strap hinge. 

. House plans are generally drawn to 
(a) %-inch scale, (b) %-inch scale, 
(c) %-inch scale, (d) %4-inch scale. 

. Before a builder can start a house, 
he must first (a) prepare the founda- 
tion, (b) see an architect, (c) see 
the building inspector, (d) secure a 
building permit. 

. The building code is (a) building reg- 
ulations, (b) a code among builders, 
(c) specifications, (d) workmen’s 
compensation. 


Part ll. Cluster True-False 

Directions: Each of the incomplete state- 
ments below is followed by several items, each 
of which will complete the statement and 
make it either true or false. Place a plus (++) 
in the blank space to the left of each item that 
makes a true statement. Place a zero (0) in 
the blank space to the left of each item that 
makes a false statement. The first item is an- 
swered as an example. 


A good material for finishing floors is: 
. yellow pine 


. white pine 
. cedar 

. maple 

. oak 


. Cypress 
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In making a mortise-and-terfon joint you 
would need a: 
42. jointer 
43. chisel 
Lea oe 44. hammer 
A formula for finding board measure is: 
aT. Tz WW" =o” 
12 
zwesL’ 
12 
x Ww” 
144 
x Ww” 
144 
KN. 26 zi 
eeanerors sa Wak’ 
To find the length of a rafter we need to 
know: 


45. backsaw 
46. mallet 


eoeeee THe CAMSCL 3838 ee eeee 


eeeeee 


x Fad 


eeeeee 


aL’ 


eeeeee 


53. the pitch of the roof 
54. the length of the roof 
55. the span of the roof 
56. the rise of the roof 
een 57. the width of the roof 
There are 12 board feet in the pieces of 
lumber of the following dimensions: 
aaetene 58. 2 pes. 2” x 6” x 6” ” 
suneieears 59. 6G pes. 1° x 3* x 17’ 
eres 60..3 pce. 1° x & x 12’ 
biascstions 61. 12 pes. 1” x 6” x 2’ 
sere ees G2. 4-pes. 1° x12" x S 


Part Ill. Modified True-False 

Directions: Some of the following state- 
ments are true and some are false. If the 
statement is true, encircle the 7 at the left 
and do no more. If the statement is false, en- 
circle the F and do two more things. 

1. In blank a@ insert one word that makes 
the statement false. 

2. In blank 6 insert one word that would 
make it true. 

Do not use the words that are italicized. 
The first item is inswered as an example. 
T(F)X. Oil rags and waste should be placed 
in a trash container. (a) trash (b) 
metal 
The nails most commonly used for 
interior trim are called common nails. 
ree (b) 
The general purpose plane in the 
shop is the jack plane. (a)...... (b) 


eeeeee 
eereee 


T F 63. 


TF 64. 


To prevent a saw from binding the 
teeth are sharpened. (a) (b) 
The part of an auger bit that pulls 
it through a board is called the nibs. 
(a) (ee 

The cut made by a saw is called a 
kerf. (a) (b) 
To measure a surface accurately with 
a rule, the rule should be laid flat. 
(a) (0) 
When driving a wood chisel, one 
should use a mallet. (a) (6) 
The unit of board measure is the 
square foot. (a) ...... (b) 
Clinched nails hold better when they 


T F 65. 


serene 


T F 66. 


T F 67. 


T F 68. 


T F 69. 


T F 70. 


eeeeee 


T F 71. 








are bent across the grain. (a) 
(d) 
When wood is dried in a compart- 
ment by hot air it is said to be “air 
dried.” (a) (b) 
A narrow strip of board used to 
fasten several pieces together is 
called a batten. (a) (d) 
The support for the second floor 
joists in a balloon frame is called a 
eirder.:(@) <2... (b) 
The framework which holds glass in 
window is called a sash. (a) 
(5) 
Planing entirely across the end of a 
piece of stock is likely to split the 
comer. (6) .0<06 (d) 
A piece of stock 1” x 6” x 12’ con- 
tains 12 board feet. (a) (b) 


Ze @, 


TF 73. 


T F 74. 


oe i 


TF 76. 


T F 77. ” x 


A groove cut across a board 7s called 
a dado. (a) (b) 
Molding is sold by the square foot. 
(a) (6) 
The marking of a piece of wood to 
provide for the fitting of one of its 
edges to the irregular surface of 
another is called gauging. (a) 


(0) 


Part IV. Completion 
Directions: In the blank space write in the 
word that completes the meaning of each state- 
ment. The first item is answered as an ex- 
ample. 
X. The part of a try square which contains 
the parts of an inch is called the blade. 
81. The number of an auger bit for boring a 
¥Y-inch hole should be number 
82. The kind of wood very popular for wood 
paneled walls is 
83. The standard width dimension for ma- 
terials such as wallboards and plywood is 
beaten feet. 
84. If a plan is drawn to a scale of one- 
quarter-inch-equals-one-foot, the distance 
on the drawing that represents 32 feet is 


a YY 7. 


eoeeee LUO} ceveene 


TF 79. 


T F 80. 


eeeeeee 


actually ..... inches long. 

85. On blueprints, the representations of ob- 
jects and materials are called ....... 

86. When all parts of a roof have the same 
ratio and relation it is said to be ...... 
pitch. 

87. The pitch of a roof, when the rise is 8 
feet and the span is 24 feet, is ....... 

88. The template used for laying out stair 
carriages is called a ....... 

89. The floor space at the head or foot of a 
flight of stairs is called a ....... 

90. The piece on which the elevation of risers 


is laid off is called a 
91. The general spacing for studding is 
inches on center. 
92. The size of a dressed 2 by 4 in. is 
93. The written directions regarding the details 
of a building are the 
94. The drawings which are made as though 
the observer were looking straight at the 
object are 
95. A piece of plywood 24 by 42 in. contains 
square feet. 


eeeeees 


eeeeee 











Directions: In the statements below, certain 
key words have been omitted. The words or 
phrases that fit into the blank spaces are in- 
cluded in the lettered list that follows the 
statements. Select the word that best fits in 
each blank and place its letter in the appro- 
priate space. The first statement is filled in 
as an example. 
X. The single slope form of roof is the J 
96. The type of roof most commonly used 
and which has a double slope is the ..... 
97. The type of roof that slopes up toward 
the center from all sides is the 
98. A roof which has two different pitches on 
one side of the ridge and always has a 


gable is the ....... 

a of a roof is the proportion 
100. that the ....<. bears 
ae: of the building. 

a) gable roof f) rise 

b) width g) gambrel roof 

c) flat roof h) length 

d) pitch z) shed roof 

e) hip roof j) run 


102. After the foundation walls are ready, the 
first thing the carpenter does is set the 
The next step is to set the 
These are braced with 
The fourth step is to start the 
He is now ready to nail the 
place. 

a) subflooring 
b) studding 
-c) top plate 
d) sole plate 


Part V. Matching 
. Beneath each of the following groups of 
statements there is a list of related words or 
phrases. From these lists choose the words or 
phrases which are most closely related to each 
of the statements, and place their identifying 
letters in the spaces provided for them. The 
first statement is answered as an example. 
I X. Flathead bright 
107. Used with a chisel 
108. Part of a plane 
109. Measurement for nails 
110. Used to drive nails 
111. Measuring tool 
112. Used for cutting metal 
113. Used for sawing curves 
114. Has a reinforced back 
115. For flathead screws 
116. For sawing with the grain 
117. A place to work 
118. A device for holding articles 
119. Roundhead blue 
Bene 120. Used for making round holes 
a) Hammer, (6) mallet, (c) rule, (d) frog, 
(e) compass saw, (f) ripsaw, (g) penny, (A) 
countersink, (z) f.h.b., (7) auger bit, (k) vise, 
(1) hatchet, (m) backsaw, (n) hacksaw, (0) 
block plane, (~) bench, (q) r.h.b. 
121.-Lumber undressed as it comes 
from the saw. 
. Lumber dressed by planing. 
. Lumber dressed and tongued and 
grooved. 
. Lumber edge dressed to make 4 


103. 
104. 
105. 
106. 


eeeeeee 


e) bridging 
f) floor joists 
g) silis 


eeeeee 
eeeeee 
eeeeee 
eeeeee 
eee eee 
eeeeee 
eee eee 
eee eee 
see eee 
eeeeee 
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close rabbeted or lapped joint. 

125. Lumber worked and shaped to a 
molded form. : 

a) surfaced, (6) matched, (c) rough, (d) 
shiplapped, (e) patterned, (f) beaded, (g) 
jointed. 

126. The lightest and most economical 
form of construction in which the 
studding runs in _ continuous 
lengths from the first floor line 
to the roof plate. 

. The type of construction where 
each story is independently 
framed as decks. 

128. The old-fashioned mortised-and- 
tenoned frame. 

a) balloon frame, (b) combination frame, 
(c) platform frame, (d) drop-girt frame, (e) 
braced frame. 

129. Extends at right angles from the 
plate to ridge. 

. Extends diagonally from outside 
corner of plate to ridge. 

. Extends diagonally from inside 
corner of plate to ridge. 

. Extends from plate to hip at 
right angles to plate. 

. Extends from valley to ridge at 
right angles to ridge. 

. Extends from valley rafter to hip 
rafter. 

a) hip rafter, (6) common rafter, (c) valley 
jack, (d) cripple rafter, (e) hip jack, (f) 
valley rafter, (g) show rafter. 

. Drop siding 

. Beveled siding 

. Flooring 

. Rustic shiplap 

. Plain shiplap 

. Novelty siding 

. Rustic T & G 


= 
ee 
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Part VI. Identification 
Directions: Below is a list of standard 
moldings used in carpentry. Write the names 
of the moldings in the numbered spaces pro- 
vided. The first item is answered as an ex- 
ample. 
X. quarter round 





aig ow at aang N 
49 150 Ist 


Listed below are a number of abbreviations 
uséd in carpentry. Write the item for which 
the abbreviation stands in the blank to the 
left. The first item is answered as an example. 
average X. . Igth. 

.M 
. midg. 
. qtd. 
. rdm. 
. Tig. 
. S&E 
. S48 
. sel. 
. Sq. 
. std. 
. wt. 
: . MR 

In the blanks to the left, identify the parts 

of the detail to which the arrow points. 


177-7] 





78. 

















79-7 
I80— 














IS! 
IB 248.8110 
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4 
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Part Vil. Enumeration 
Directions: Follow the directions given for 
each item. 
On the lines below, list in order the opera- 
tions necessary to properly fit (sharpen) a 
handsaw. 


When a saw binds, the causes can be traced 
to one of four things. List the four causes 
below. 

Pe <csnns 
ere 

There is a great variety of scaffolds to meet 
the varied conditions encountered in building, 
with respect to method of support; they may 
be classed under four headings. List them 
below. 


There are six rafter tables on the blade of 
the framing square. One is the “length of 
common rafters per foot of run.” List the 
other five rafter tables on the lines below. 


One of the places where most accidents 
occur in carpentry is on the scaffold. They 
have been summed up in five safety precau- 
tions to remember when building and using 
scaffolds. List those precautions on the lines 
below. 


$9 DAB. Oo 
AaGcCR RA ADS 


56. 

: $7. 
52. 0 58. 
53. + 59. 
54. 0 60. 


Part Ill 
(a) common (0) finishing 


(a) sharpened (6) set 
(a) nibs (b) spur 


(a) flat (b) on edge 
(a) square (6) board 
(a) air dried (b) kiln dried 


) 
, (a) girder (6) ledger board 


) 
(a) 12 (6) 6 


.¢ 

. (F)(a) square (b) lineal 

. (F) (a) gauging (5) scribing 
Part IV 


84. eight 
85. symbols 
86. equal 


. eight 
. knotty pine 
. four 
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1/3 . elevations 
. pitch board . seven 
. landing 
. story pole 
. 16 
. 1% x 3% in. 
. specifications 


< 


128, 
129, 
130. 
131. 
132. 
133, 
134. 


114. 
115. 
116. 
117. 
118. 
119. 
120. j 127. 


Part VI 


. drip cap 164. length 
. cove (scotia) 165. thousand 
. picture molding 166. molding 
. panel molding 167. quartered 
. nosing 168. random 
. backband 169. roofing 
. bed molding 170. surfaced one side 
. cornice molding and one edge 
(cove) 171. surfaced four sides 
. crown molding 172. select 
. threshold (carpet 173. square 
strip) 174. standard 
. air dried 175. weight 
. board 176. mill run 
. bundle 177. stud 
. ceiling 178. sole plate 
. common 179. subflooring 
. cubic foot (feet) 180. joist 
. dimension (ed) 181. sill 
. flooring 182. foundation wall 
. center matched (pier) 
. casing 183. anchor bolt 
. kiln dried 184. footing 
. lumber 


aeeacen * sane 


Part Vil 


. Jointing 

. Shaping 

. Setting 

. Filing 

. Side dressing 

. May not be sawing straight 

. Pressure is wrongly applied to the lumber 

. The wood may be wet, green, or pitchy 

. The wood may be too soft for the set of the 


saw 
. Supported 
. Cantilever 
. Bracket 
. Suspended or hanging 
. Length of hip or valley rafters per foot of 


run 
. Difference in length of jacks 16 inches on 


center 
. Difference in length of jacks 24 inches on 


center 

. Side cut of jacks 

. Side cut of hip or valley 

. Avoid using defective material 

. Avoid making traps — boards that tip when 
walked on 

. Nail braces properly and securely 

. Keep scaffold clean—do not have blocks 
of wood or tools lying on the scaffold 

. Never throw anything to the ground until 
you know the way is clear- 


ACHIEVEMENT TEST — 
BEGINNING WOODWORKING 


CHARLES E. WILSON 
Graduate Student 
University of Minnesota 
Minneapolis, Minn. 


The objectives of this test are to test the 
student’s understanding of the following: 


- How to lay out and square stock 

. How to adjust, use, and care for the 
common woodworking tools 

. To understand the composition, selec- 
tion, and application of the common 
wood finishes 

4. Types of fasteners 

5. Qualities of lumber 

This test is written for the level of ninth 
grade beginning woodwork. The items have 
been arranged so that all answers and com- 
putation can be indicated on the test paper. 
The items have also been arranged in homo- 
geneous groups in that particular part of 
the test. The writer feels that this should 
provide for greater continuity of thought 
while marking the items. The time factor for 
this test has not been solved as yet. It is 
suggested that the first time the test is 
given, every student should be allowed to 
finish and then by an analysis of the time for 
each student, against his corresponding score, 
decide what is an appropriate time limit. Read 
through the general directions with the stu- 
dent and answer any questions that might 
arise. Although it is thought that the specific 
directions are self-explanatory, answer any 
question as to directions when they arise. It is 
preferable that this test be given in a room 
other than the shop where each student may 
be seated comfortably with enough room to 
work. Have a few extra sharpened pencils 
so that the individual as well as the group 
is not annoyed by persons moving to the 
pencil sharpener. Each answer has equal value 
in the scoring of the test. 

General Directions: The (three) parts in 
this test have been arranged in the order of 
the time required to complete them. Answer 
each question as accurately as you can but 
do not spend too much time on one question. 
Proceed to the next one and, if you have 
enough time when you have completed the 
test, check your work and try to answer all 
questions. Read carefully the instructions and 
the example preceding each part of the test 
before beginning that part. 


Part | — True-False 
Directions: Listed below are a number of 
statements. Some are true and some are 
false. If the statement is true, encircle the 

T at the left of the statement. If the state- 

ment is false, encircle the F. The first item 

is answered as an example. 

T(F) x. An ellipse is one half of a circle. 

T F 1. If you make it a practice to always 
buy kiln-dried grade A lumber, it is 
not necessary to check stock quality 
each time you use it for a project. 

. When measuring a board for length, 
keep the rule parallel to the edge. 

. When holding the ripsaw in sawing 
position the toothed edge should 
intersect the board at an angle of 
approximately 60 deg. 

. Keep your eye focused on the saw 
when sawing. 

. In sawing to a line the first stroke 
should be a short, quick one. 

. A needle will slide between the rows 


of teeth on a ripsaw if they have 
been set properly. 

It is permissable to clamp small 
pieces in the vise for sawing. 

More accurate measurements are 
obtained by placing the flat side of 
the rule against the surface of the 
wood when measuring. 


. For greatest accuracy in measuring 


a long board, use the longest rule 
possible. 


. In marking a piece to thickness with 


the marking guage, be sure to keep 
the head of the marking gauge flat 
against the face edge. 


. Keep the spur of the marking gauge 


vertical to the surface being marked. 


. There will be less danger of splitting 


when planing across the corners of 
end grain if you use a block plane. 


. In marking a board to length, two 


lines should be drawn; one across the 
face side and one across the face 
edge. 


. In cutting hardwoods it helps many 


times to use two hands on the saw. 


. The zigzag rule is used in measuring 


long lengths where slight variations 
in measurement are not important. 


. You can divide a board % by 2 by 


5 in. into three pieces with a rule 
by placing zero and 4% at the edges 
and draw marks at 1% and 3. 


. The setting of the marking gauge 


is determined by the distance from 
the head to the spur. 


. The placement of a scale on the 


beam of the marking gauge has made 
accurate measurement a lot faster. 


. The marking gauge is also handy 


for marking lines parallel to the end 
of a piece, such as marking tenons 
to length. 


. If the lever cap of your plane will 


not press down, loosen the cap-iron 
screw slightly. 

When cutting cross-grained wood, 
set the cap iron closer to the cutting 
edge than its normal position. 
Place the plane iron in the throat 
with the bevel down. 

The block plane has no lateral ad- 
justment. 

Sometimes it is only necessary to 
plane one side of a board true. 
The order of the six steps for squar- 
ing stock are not interchangeable. 
In planing a surface or edge press 
down on the handle at the beginning 
of the stroke and on the knob at the 
end of the stroke. 

In squaring up stock be sure to 
plane the ends true with both edges 
of the board. 

Do not begin sawing with the teeth 
of the backsaw flat on the board. 
The set of the teeth of the backsaw 
should be wide to allow smooth 
movement on small pieces. 

The heavy steel back on the back- 
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T F 31. 


T F 32. 


TF 33. 
T F 34. 


T F 35. 
T F 36. 
e 37. 
TF 38. 


T F 39. 
T F 40. 


TF 41. 
T F 42. 


T F 43. 


TF 44. 
T F 45. 


T F 46. 
T F 47. 


T F 48. 


T F 49. 


T F 50. 


TF 51. 


TF 52. 


TF 53. 


T F 54. 


TF 55. 


TF 56. 


saw makes it rugged and good for 
rough work. 

In grinding a plane iron, you may 
be sure of having the desired 25-30 
deg. bevel by making it equal to 2- 
2% times the thickness of the blade. 
The same procedure is used for 
sharpening both plane irons and 
chisels. 

Remove nicks from the plane iron 
with the burnishing iron. 

Do not leave the wire edge on a 
chisel after whetting. 

Slant the dividers in the direction 
you draw the line when you mark a 
circle. 

When chamfering all edges of a 
board, chamfer the surfaced edges 
first and then the ends. 

Always use a marking gauge for 
laying out chamfers and bevels be- 
cause of the required accuracy. 

If the blueprint calls for a 3-in. 
hole, select size No. 12 when using an 
auger bit. 

A No. 12 twist drill bit is larger 
than a No. 6 drill. 

The casing nail is a good one for 
laying flooring. 

Common nails should be set. 

A screw driver should not be 
sharpened to a sharp point. 

The gauge of a screw is measured by 
the pitch of the threads. 

Gouges may be purchased with the 
bevel either on the inside or outside 
of the curve. 

Because of its curved shape the 
gouge is very handy for cutting 
mortises. : 

The compass saw is another name for 
coping saw. 

A spokeshave is whetted in the same 
way a plane iron is ground. 

If the board has been surfaced 
smooth with the planer, the scraper 
will quickly remove the mill marks. 
In smoothing a board it is per- 
missable and sometimes advan- 
tageous to pull the hand scraper 
toward you. 

After folding the sheet of sandpaper 
in fourths, cut it with the tin snips. 
If you were to examine the abrasives 
used on the belt sanders in several 
shops, you would probably find 
garnet used more times than flint or 
quartz. 

To make sure the entire surface of 
the wood has been smoothed, sand 
both across and with the grain. 

Dade joints are cut both with and 
across the grain. 

Vegetable glue is very good for as- 
sembling furniture because of its un- 
usual strength when applied to wood 
joints. 

Dowel joints are usually nailed for 
strength. 

Bar clamps will open further than 
handscrews. 


TF $7. 


T F S58. 
T F 59. 
T F 60. 


T F 61. 


T F 62. 
T F 63. 


T F 64. 


If you wanted a wood floor in a 
room and were taking particular 
measures against warping, you would 
preferably use quarter-sawed flooring. 
In staining wood allow the stain to 
flow freely on the surface. 

Spirit stains are made by mixing 
dyes with alcohol. 

After filler has thoroughly hardened 
sand lightly with 4/0 sandpaper. 
When filling close-grained woods with 
shellac be sure to work the shellac 
into the grain by thorough brushing. 
Brush lacquer in the same manner 
as you would enamel. 

Between coats of varnish, sand the 
surface with 2/0 sandpaper. 
Quarter-sawed lumber is cheaper 
than plain sawed lumber. 


Part Il — Multiple-Choice 


Directions: Each of the incomplete state- 
ments below is followed by several words, 
phrases, or series of numbers. From these 
choose the one which, when added to the in- 
complete statement, gives a true statement. 
Place the letter of that word or phrase (A, B, 


C, D, or E) in the parentheses at the left 


of the item. The first item is answered as an 
example. 
(D) Veneer is bought by the (a) linear foot, 


( ) 65. 


() 


() 


() 


() 


() 


() 


() 


66. 


67. 


68. 


69. 


70. 


72. 


(6) board foot, (c) by the piece, (d) 
square foot. 

Most of the common rules used in 
woodworking are made of (a) fir, 
(6) pine, (c) cedar, (d) oak, (e) 
boxwood. 

The most desirable plane for squaring 
end grain is the (a) jack plane, (6) 
block plane, (c) smooth plane, (d) 
jointer plane. 

A panel saw is another name for a 
(a@) cross-cut saw, (b) backsaw, (c) 
turning saw, (d) coping saw. 

When squaring stock, cut to width 
immediately after (a) cutting to 
length, (0) planing the face end, (c) 
planing to thickness, (d) planing the 
face edge. 

The cap iron should be set back from 
the edge of the plane iron about (a) 
X% in., (b) 2% times the thickness of 
the plane iron, (c) the width of the 
bevel, (d) 1/16 in. 

If the shaving cut by your plane is 
always too thick on one side (a) your 
plane iron is dull, (6) the cap iron 
is set too close to the cutting edge, 
(c) the lateral adjustment should be 
checked, (d) the Y adjustment should 
be checked. 


. In squaring up stock always cut to 


width (a) after cutting to length, (5) 
in the final step, (c) in the fourth 
step, (d) before cutting to length. 

In cutting the cross-lap joint with 
the backsaw the saw kerfs should 
(a) both be opposite the waste side 
of the lines, (b) be about 1/16 in. 
from the line to allow for chiseling 
on the waste side, (c) split the lines, 
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(d) both be just beside the lines on 
the waste side. 

The ratchet adjustment on the brace 
(a) holds the bit at the proper ten- 
sion, (6) allows a backward move- 
ment in tight places, (c) is very 
advantageous in boring to a certain 
depth, (d) adjusts the “swing” of 
the brace. 

A bit with a No. 7 stamped on the 
shank will cut a (a) 7/16-in. hole, 
(6b) ¥%-in. hole, (c) 7/32-in. hole, 
(d) 3%-in. hole. 

Twist-drill bits are sharpened (a) on 
a grinder, (b) with a special file, (c) 
with a three-square file, (d) with a 
rasp. 

Pilot holes should be drilled for brass 
screws (a) to prevent corrosion, (b) 
to set the head level with the surface 
of the wood, (c) because these screws 
are broken easily, (d) to make sure 
they are driven straight. 

If you were to cut a stop chamfer 
on the longest edges of a piece of 
¥% by 2 by 8-in. lumber, you would 
secure best results with a (a) router 
plane, (5) chisel, (c) block plane, 
(d) drawknife, (e) spokeshave. 

To do convex trimming place the 
piece (a) in C clamps, () in the 
vise, (c) on the bench hook, (d) flat 
on the bench. 

Gouges range in size from (a) % to 
1 in., (6) % to 1 in., (c) % to 2 in, 
(d) % to 2 in. 

The most easily adaptable gouge for 
varied use is the (a) inside-bevel 
gouge, (b) outside-bevel gouge, (c) 
combination gouge, (d) half-round 
gouge. 

The hand scraper will cut best when 
inclined to the surface of the wood 
at an angle of (a) 85 deg., (b) 45 
deg., (c) 60 deg., (d) 25 deg. 

The turning saw should be held (a) 
with both hands with the teeth point- 
ing away from you, (b) with one 
hand with the teeth pointing toward 
you, (c) with both hands with the 
teeth pointed in either direction, (d) 
with one hand with the teeth pointing 
away from you. 

The spokeshave is a special type of 
(a) plane, (6) drawknife, (c) scraper, 
(d) burnisher. 

A drawknife is (a) beveled on two 
sides, (b) sharpened with a single-cut 
file, (c) held with the bevel down, 
(d) very good for accurate work 
when sharp, (e) held with the bevel 


up. 
The hand scraper (a) is a quick sub- 
stitute for sanding, (b) is very ef- 
fective on concave surfaces, (c) may 
either be pulled or pushed, (d) works 
best when pushed. 

If you needed some 2-in. finishing 
nails for a project you would ask for 
(a) 5d, (b) 8d, (c) 4d, (d) 10d, (e) 
6d. 
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. The common commercial size sheet of 
sandpaper is (@) 8% by 11 in., (b) 9 
by 11 in., (c) 10 by 12 in., (d) 4 by 
6 in., (e) 8 by 10 in. 

. Casein glue is made from (a) horses 
hoofs, (6) fish, (c) vegetable matter, 
(d) milk, (e) blood albumin. 

. In sanding end grain, (a) sand in only 
one direction, (b) sand with a circular 
motion, (c) be sure to sand in both 
directions, (d) do not use a block, 
(e) sand very lightly. ; 

. Steps of a good step ladder are set 
in the legs with (a) mortise and 
tenon joints, (b) cross-lap joints, (c) 
rabbet joints, (d) dado joints, (e) 
half lap joint. 

. In cutting tenons use the (a) rip- 
saw, (b) backsaw, (c) router plane, 
(d) jointer. 

. The dowel joint is a common substi- 
tute for the (a) dado joint, (0d) 
rabbet joint, (c) cross-lap joint, (d) 
mortise-and-tenon joint. 

. Spirit stains should be applied with 
(a) a brush, (b) a spray gun, (c) 
rags or waste, (d) excelsior. 

. Thin shellac with (a) turpentine, (0) 
linseed oil, (c) alcohol, (d) kerosene. 

. One board foot (a) is equal to 2 sq. 
ft., (b) equals % of a sq. ft., (c) 
cannot be compared with sq. ft., (d) 
is equal to 12 sq. ft. 

. If a board is milled (a) it is surfaced 
to size on a planer, (6) contains 
no mill marks, (c) contains no rough 


places, (d) has been sawed in the 
saw mill. 


Part Ill — Completion 


Directions: In the blank space that occurs 
in each of the following incomplete state- 
ments write the word or words (one word 
for each blank) that will make the state- 
ment complete and true. The first blank is 
filled as an example. 

X. The smaller sizes of finishing nails are 

called brads. 

97. In cutting a board to length, the saw cut 
must be square with the face and .... 
of the board. 

. When laying out and cutting long pieces, 

place the material on ..... 
. The teeth of the ripsaw are .... shaped. 
. Start a handsaw with a light .... stroke. 
. After completing the second step of 
squaring up stock mark the surface 
. Cutting to width is the .... step in 
squaring stock. 

. If possible plane the end grain with a 
eves puane. 

. To set the T bevel at a 45-deg. angle 
with the framing square, place the blade 
of the T bevel on No. 3 on the tongue 

on the blade of the square. 

. If you want to cut a %-in. hole, select 
auger bit size ..... 

. The square-shanked drill bits are used 
ge ee 


. Keep your eye on the .... instead of 
the .... when driving nails. 

. Driving the nails at an angle often adds 
.... to the joint. 

. Cut a concave curve with the chisel with 
the bevel ..... 

. For best cutting results hold the hand 
scraper at an angle of .... to the sur- 
face being smoothed. 

. Another name for a small compass saw is 
B s000 GON. 

. In cutting mortises with a chisel, hit the 
chisel solidly witha ..... 

. A common substitute for the mortise- 
and-tenon joint is the .... joint. 

. Small ornaments can be held secure 
until the glue sets with .... clamps. 

. Two types of grinding stones are arti- 
ficial and ..... 

. The most satisfactory method for the 
removal of moisture from wood is by 
.... drying. 

. A brush that has been used to apply oil 
stain should be cleaned with ..... 

. Filler can be purchased in both the paste 
and .... form. 
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Part Ill 


97. 105. No. 14 113. dowel 
98. 106. brace 114. C 

107. nail, hammer 115. natural 
100. backward 108. strength 116. kiln 
101. face edge 109. down 117. kerosene 
102. fifth 110. 45 deg. 118. liquid 
103. block 111. keyhole 
104. 3 112. mallet 


ORTHOGRAPHIC PROJECTION 
AND DIMENSIONING TEST 
C. H. SCHUBERT 
Boys’ Technical High School 
Milwaukee, Wis. 

Directions: Each of the following state- 
ments can be correctly completed by one of 
the lettered expressions. Read all the state- 
ments and underline the one you think is 
the correct expression. Do not guess. 

Sample: : 

A triangle has (a) 3 sides and 3 angles; 
(b) 4 sides and 3 angles; (c) 3 sides and 
4 angles. 


1. A line that has been bisected is divided 
into (a) no equal parts; (b) three equal parts: 
(c) two equal parts. 

2. To bisect an arc is to divide it into 
(a) no equal parts; (6) two equal parts; 
(c) three equal parts. 

3. An angle that is trisected is divided 
into (a) three equal parts; (b) two equal 
parts; (c) no equal parts. 

4. Two lines perpendicular to each other 
form an angle of (a) 60 degrees; (b) 90 
degrees; (c) 120 degrees. 

5. An inscribed hexagon is an (a) eight- 
sided figure drawn within a circle; (b) six- 
sided figure drawn within a circle; (c) five- 
sided figure drawn within a circle. 

6. A circumscribed octagon is a (a) five- 
sided figure drawn about a circle; (6). six- 
sided figure drawn about a circle; (c) eight- 
sided figure drawn about a circle. 

7. An angle is a geometrical figure con- 
sisting of two (a) curved lines which meet; 
(6) straight lines which meet; (c) straight 
lines and a curved line which meet. 

8. The size of an angle is determined by 
the number of (a) degrees between the sides 
of the angle; (b) inches in the length of the 
sides; (c) inches between the sides of the 
angle. 

9. An ellipse is an oval figure bounded 
by a (a) regular curve; (6) irregular curve; 
(c) spiral curve. 

10. An ellipse has (a) no axes at right 
angles to each other; (b) two axes at right 
angles to each other; (c) four axes at right 
angles to each other. 

11. The long axis of the ellipse is the (a) 
vertical axis; (b) major axis; (c) horizontal 
axis. 

12. The short axis of the ellipse is the (a) 
vertical axis; (b) horizontal axis; (c) minor 
axis. 

13. A pentagon is a polygon having (a) five 
equal sides and five equal angles; (0b) six 
equal sides and six equal angles; (c) seven 
equal sides and seven equal angles. 

14. A hexagon is a polygon having (a) six 
equal sides and six equal angles; (6) six 
equal sides and no equal angles; (c) no equal 
sides and six equal angles. 

15. A circle is a plane figure bounded by 
(a) a single curved line called the perimeter; 
(6) a single curved line called the circum- 
ference; (c) a single curved line called the 
planimeter. 

16. Orthographic projection is a method 
used to draw a detailed description of an 
object in two or more views on planes at 
an angle of (@) 120 deg. to each other; 
(6) 60 deg. to each other; (c) 90 deg. to 
each other. 

17. Every technical man and mechanic 
must have a thorough knowledge of the prin- 
ciples of (a) cabinet projection; () ortho- 
graphic projection; (c) isometric projection. 

18. The picture planes in orthographic pro- 
jection are known as the (a) planes of projec- 
tion; (b) isometric planes; (c) planes of 
intersection. 

19. Lines parallel to each other and perpen- 
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dicular to a projection plane are called (a) 
projectors; (b) protectors; (c) prospectors. 

20. Parallel projectors drawn perpendicular 
to a plane of projection will result in (a) a 
perspective projection; (6) an oblique projec- 
tion; (c) an orthographic projection. 

21. There are (a) two principal planes of 
projection; (5) four principal planes of pro- 
jection; (c) three principal planes of pro- 
jection. 

22. The three principal planes of projection 
are the (a) front, vertical, and profile planes; 
(b) vertical, horizontal, and profile planes; 
(c) top, horizontal, and profile planes. 

23. The three principal planes of projection 
used in orthographic projection are (a) per- 
pendicular to each other; (5) horizontal to 
each other; (c) vertical to each other. 

24. The most important of the three planes 
of projection is the (a) horizontal plane; 
(b) vertical plane; (c) profile plane. 

25. Draftsmen in this country use the (a) 
first angle of projection; (b) second angle 
of projection; (c) third angle of projection. 

26. In the third angle of projection the top 
view is directly above the (a) right-side view; 
(b) left-side view; (c) front view. 

27. In the third angle of projection the 
front view is directly (a) below the top 
view; (b) to the right of the top view; (c) to 
the left of the top view. 

28. In the third angle of projection the 
right side view is directly (a) in line with 
the top view; (b) opposite the front view; 
(c) in line with the horizontal view. 

29. In the third angle of projection the 
left side view is placed directly (a) above 
the front view; (6) to the left of the front 
view; (c) to the left of the top view. 

30. The number of views required to com- 
pletely describe an object depends a great 
deal on (a) how the object is to be drawn; 
(b) the size of the object; (c) the shape of 
the object. 

31. According to the A.S.A. arrangement of 
views a rectangular object may have as many 
as (a) seven ordinary views; (0) six ordinary 
views; (c) five ordinary views. 

32. The face which best describes the char- 
acteristic shape of an object is chosen as the 
(a) front view; (6) top view; (c) right- 
side view. 

33. The three views most frequently used to 
accurately describe an object are the (a) front, 
top, and right-side views; (5) front, top, and 
left-side views; (c) front, left-side, and right- 
side views. 

34. A draftsman selects views having the 
least number of (a) straight lines; (b) dotted 
lines; (c) curved lines. 

35. The left side view is always projected 
on the (a) vertical plane; (5) left vertical 
plane; (c) horizontal plane. 

36. The front view is always projected on 
the (a) horizontal plane; (b) left vertical 
plane; (c) vertical plane. 

37. The top view is always projected on the 
(4) horizontal plane; (b) profile plane; (c) 
vertical plane. 

38. The right side view is always projected 





on the (a) right profile plane; (6) left vertical 
plane; (c) vertical plane. 

39. The two over-all dimensions in the front 
view of an object are (a) length and width; 
(6) length and height; (c) height and width. 

40. The two over-all dimensions in the top 
view of an object are (a) height and width; 
(b) length and height; (c) length and width. 

41. The two over-all dimensions in the 
right-side view of an object are (a) length 
and width; (5) height and width; (c) length 
and height. 

42. The over-all length of the object is 
identical in both (a) front and top views; 
(6) front and left-side views; (c) top and 
right-side views. 

43. The over-all width of an object is 
identical in both (a) top and right-side views; 
(6) top and front views; (c) front and right- 
side views. 

44. The over-all height of an object is 


’ identical in both (@) top and right-side views; 


(b) top and front views; (c) front and right- 
side views. 

45. The first view usually to be selected for 
a drawing is the (a) top view; (0) right-side 
view; (c) front view. 


46. A view drawn on the horizontal plane | 


describes the shape and size of the (a) front 
surface of the object; (b) top surface of the 
object; (c) right-side surface of the object. 

47. A view drawn on the vertical plane 
describes the shape and size of the (a) front 
surface of the object; (b) top surface of the 
object; (c) right side of the object. 

48. A view drawn on the profile plane 
describes the shape and side of the (a) top 
surface of the object; (b) side surface of the 
object; (c) front surface of the object. 

49. A line perpendicular to a plane of pro- 
jection is seen as a (a) line; (6) surface; 
(c) point. 

50. A line parallel to a plane of projection 
is seen (a) as a foreshortened line; (b) as a 
point; (c) in its true length. 

51. When a line is at an oblique angle to 
a plane of projection, it is seen (a) as a 
foreshortened line; (6) in its true length; 
(c) as a point. 

52. When a surface is perpendicular to a 
plane of projection, it is seen as a (a) true 
surface; (b) line; (c) as a foreshortened 
surface. 

53. When a surface is parallel to a plane 
of projection, it is seen (a) as a foreshortened 
surface; (b) in its true shape; (c) as a line. 

54. When a surface is at an oblique angle 
to a plane of projection, it is seen as a 
(a) true shape; (b) line; (c) foreshortened 
surface. 

55. When a circular surface is perpen- 
dicular to a plane of projection, it is seen 
as (a) an ellipse; (b) a line; (c) a true circle. 

56. When a circular surface is parallel to a 
plane of projection it is seen as (a) a true 
circle; (6) a line; (c) an ellipse. 

57. When a circular surface is at an oblique 
angle to a plane of projection, it is seen as 
(a) an ellipse; (b) a true circle; (c) a line. 

58. A mechanical drawing always gives (a) 


a poor description of the object; (b) a very 
accurate description of the object; (c) an 
average description of the object. 

59. A mechanical drawing which accurately 
and completely describes an object in every 
detail is a (a) isometric drawing; (5) work- 
ing drawing; (c) perspective drawing. 

60. A detail working drawing consists of 
the necessary (a) dimensions, titles, and notes; 
(6) views, titles, and notes; (c) dimensions, 
views, and notes. 

61. A working drawing is used in (a) every 
branch of industry; (5) only the metal trades; 
(c) only the building trades. 

62. Working drawings used in the shop are 
usually in the form of (a) blueprints; (6) 
ozalid prints; (c) Van Dyke prints. 

63. The shape of an object is described by 
the (a) dimensions; (b) views; (c) notes. 

64. The size of an object is described by 
the (a) notes; (b) views; (c) dimensions. 

65. The notes which give information about 
the object not obtained in any other way must 
be (a) brief, clear, complete, and inaccurate; 
(b) brief, clear, accurate, and complete; (c) 
poorly lettered, incomplete, and lengthy. 

66. Hidden lines are (a) medium weight 
dotted lines; (5) lightweight dotted lines; 
(c) heavyweight dotted lines. 

67. Hidden lines are used to describe (a) 
invisible edges and surfaces of the object; 
(b) invisible edges and visible surfaces of the 
object; (c) visible edges and invisible sur- 
faces of the object. 

68. Hidden object lines are composed of 
dashes (a) 1/16 in. in length and spaced 
¥ in. apart; (b) % in. in length and spaced 
Y in. apart; (c) % in. in length and spaced 
1/16 in. apart. 

69. The first dash of a hidden line (a) 
never touches the line from which it starts; 
(b) sometimes touches the line from which 
it starts; (c) always touches the line from 
which it starts. 

70. When a full line crosses another full 
line and continues as a hidden line (a) no 
space is left between the full line and vue 
first dash of the hidden line; (5) a space is 
left between the full line and the first dash 
of the hidden line; (c) a space is sometimes 
left between the full line and the first dash 
of the hidden line. 

71. Mechanical drawings are dimensioned 
for the purpose of describing the (a) size of 
the object; (6) shape of the object; (c) 
making of the object. 

72. A working drawing must be completely 
dimensioned (a) to assist in checking the 
drawing; (6) to describe the correct sizes of 
the part; (c) to give the drawing a finished 
appearance. 

73. A dimension line is a fine, full line 
drawn (a) perpendicular to the distance to 
be measured; (5) at an angle to the distance 
to be measured; (c) parallel to the distance 
to be measured. 

74. The dimensions are generally placed (a) 
below the dimension line; (6) above the 
dimension line; (c) in line with the dimen- 
sion line. 
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75. A leader is used to direct attention to 
a (a) hole shown by a note in the top view; 
(6) point, line, or surface to which the note 
or dimension refers; (c) point in the front 
view. 

76. A leader is made (a) with T square and 
triangle; (b) freehand; (c) with an irregular 
curve. . 

77. A note on the drawing for a counter- 
bored hole should give the (a) diameter and 
depth of the hole; (6) diameter and length 
of the hole; (c) diameter and angle of the 
hole. 

78. A note for a countersunk hole should 
give the (a) diameter and depth of the hole; 
(6) diameter and length of the hole; (c) 
diameter and angle of the hole. 

79. All dimensions up to and including 72 
inches are expressed in (a) feet and inches; 
(b) inches; (c) feet and fractions of a foct. 

80. All dimensions greater than 72 in. are 
expressed in (a) inches; (b) feet and frac- 
tions of a foot; (c) feet and inches. 

81. Extension lines are fine, full lines start- 
ing about (a) % in. from the object; (6) % 
in. from the object; (c) 1/16 in. from the 
object. 

82. Extension lines are to extend about 
(a) 1/16 in. beyond the dimension line; (b) 
¥ in. beyond the dimension line; (c) %4 in. 
beyond the dimension line. 

83. The size of a circle is always given 
as a (a) radius; (b) diameter; (c) chord. 

84. The dimension figure giving the 
diameter of a circle should always be followed 
by the symbol (a) dia.; (b) D.; (c) diam. 

85. Horizontal dimension on a drawing 
should read from (a) left to right; (0) right 
to left; (c) top to bottom. 

86. Vertical dimensions on a drawing should 
read from (a) bottom to top; (0) top to 
bottom; (c) right to left. 

87. Inclined dimension on a drawing should 
read from (a) left to right; (5) top to 
bottom; (c) bottom to top. 

88. An angle is dimensioned by placing the 
dimension figure (a) inclined on an arc used 
as a dimension line; (0) vertically on an 
arc used as a dimension line; (c) horizontally 
on an arc used as a dimension line. 

89. The bar separating the two parts of 
a fraction is drawn (a) perpendicular to the 
dimension line; (6) inclined to the dimension 
line; (c) parallel with the dimension line. 

90. Parallel dimensions are to be at least 
(a) % in. from the object and % in. from 
each other; (b) % in. from the object and 
¥ in. from each other; (c) % in. from the 
object and % in. from each other. 

91. In a three-view drawing the dimen- 
sions should be placed (a) between the views 
of the object; () on the views of the object; 
(c) anywhere on the drawing. 

92. In a two-view drawing the dimensions 
are placed (a) anywhere on the drawing; (5) 
to the right of the views; (c) to the left 
of the views. 

93. The over-all dimensions should (a) 
never be given; (b) sometimes be given; 
(c) always be given. 


. 


94. The dimensions for a solid cylinder are 
placed on the (a) two views; (6) rectangular 
view; (c) circular view. 

95. As an aid to clarity a dimension should 
(a) not be repeated; (b) be repeated; (c) 
left off entirely. 

96. Dimension figures on an average draw- 
ing should be (a) % in. high; (6) 3/16 in. 
high; (c) % in. high. 

97. The fractions for dimension figures on 
an average drawing should be (a) two times 
the height of the whole number; (b) one and 
two-third times the height of the whole num- 
ber; (c) one and one-fourth times the height 
of the whole number. 

98. A chamfered edge is a (a) beveled edge; 
(6) rounded edge; (c) filleted corner. 

99. An object that measures 2 in. on all 
sides is (a) spherical in shape; (6) cubical 
in shape; (c) rectangular in shape. 

100. & solid that is 2 in. in diameter is 
(a) cubical in shape; (6) cylindrical in shape; 
(c) spherical in shape. 


ANSWER FOR MULTIPLE-RESPONSE TEST 


3..s 2. 41. b 61. a 81. c 
2.6 22. b 42. a 62. a 82. b 
3.4 23. a 43.4 63. b 83. b 
4. 6b 24. b 44. ¢ 64. ¢ 84. b 
5. b 3.€ 45. ¢ 65. b 85.4 
6c 26. ¢ 46. b 66. a 86. a 
7.6 27. a 47. a 67. a 87. a4 
8.4 28. b 48. b 68. c 88. 
9a 29. b 49. ¢ 69. ¢ 89. ¢ 
10. b 30. ¢ 50. ¢ 70. b 90. c 
11. b 31. b 5l.a 71. a 9l. a 
..¢€ 32.4 52. b a. o 92. b 
13.4 33. a 53. b 73. € 93. € 
14. a 34. b SM. ¢ 74. € 94. b 
15.6 35. 6b 55. b 75. 6b 95.4 
16. € 36. € 56. a 76. a 96. ¢ 
17. b 37.4 57. a 77.4 97. b 
18. a 38. a 58. b 78. € 98. a 
19.4 39. b 59. b 79. b 99. b 
20. ¢ 40. ¢ 60. ¢ 80. c 100. c 


ELECTRICAL TEST 
CLAYTON E. BUELL 
Aldan, Delaware County, Pa. 


Ohm’s Law, Series and Parallel 
Circuits 

Directions: Answers for test items 1 to 
17 will be found in the list following item 17. 
Select the right answer from this list and 
place its letter in the space left for it in 
the given test item. 

Example. If the answer to item No. 2 is 
resistance, place its letter Q in the space left 
for it in item 2. 

1. Electrical pressure is measured in (_ ). 

2. Opposition to an electric current is 
called ( ). 

3. If this opposition is extremely great, the 
substance is called an (_ ). 

4. If electricity can be forced through a 
conductor only with difficulty, the conductor 
has a ( ). 

5. The three best conductors of electricity, 
in use, are ( ), ( ), and ( ). 

6. The unit of electrical current is called 
the ( ). 

7. Electric current is measured with a 
meter called a ( ). 


8. In order to force current through any 
circuit, a high ( ) is necessary. 

9. When ( ) goes through a lamp, the 
lamp lights. 

10. Electrical pressure is measured by a 
meter called a (_). 

11. Electrical friction is called ( ). The 
unit is called the (_ ). 

12. The unit of electromotive force is 
called the ( ). 

13. All resistances give off ( ) when carry- 
ing a current. 

14. Voltage drives ( ) through a circuit. 

15. An ampere isa ( ) per( ). 

16. A big advantage of the parallel circuit 
for general purposes is that the ( ) remains 
unchanged when loads are added. : 

17. When Ohm’s Law is applied to the 
whole circuit, the voltage, resistance, and 
current must be for the ( ) circuit; when 
it is applied to a part of the circuit, the 
voltage, resistance, and current must be for 
the given (_ ) of the circuit. 


ANSWERS 

A. Aluminum N. Ohm 

B. Ammeter O. Parallel 
C. Ampere P. Part 

D. Brass Q. Resistance 
E. Copper R. Second 
F. Coulomb S. Series 

G. Current T. Silver 

H. Friction U. Steel 

I. Gallon V. Volt 

J. Heat W. Voltage 
K. High resistance X. Voltmeter 
L- Insulator or insulation Y. Water 
M. Iron Z. The whole 


Directions for questions 18 and 19. There 
are three possiblé answers as given in the 
table following test question 19. Select the 
correct answer and place its letter in the 
proper spaces. 

18. Three important facts concerning the 
series circuit are: the total current is equal 
to ( ); the total resistance is equal to ( ); 
the total voltage is equal to (_ ). 

19. Three important facts concerning the 
parallel circuit are: the total current is equal 
to (_ ); the total resistance is equal to (_ ); 
the total voltage is equal to ( ). 


ANSWERS 


A. Sum of the part 
B. Same as that of the parts 
C. Less than any part 
Directions for questions 20 to 24. Cross off 


the word that is not wanted to answer the 
question correctly. 

20. It takes a (large; small) wire to carry 
a large current. 

21. A voltmeter has a (high; low) resis- 
tance. A (large; small) current flows 
through it. 

22. High resistance allows a (large; small) 
current to flow. A high voltage forces a (large; 
small) current through the circuit. 

23. In a parallel circuit the current becomes 
(more; less) as the load is increased; and the 
resistance becomes (more; less). 

24. An ammeter has a very (high; low) 
resistance. 

Directions for questions 25 to 30. Fill in 
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the answers to the following questions. Draw 
diagrams and make calculations where neces- 
sary. Use the back of the test sheet for 
calculations. 

25. Ohm’s Law formula may be written in 
three ways; they are 

I=( )} E=( ); R=( ). 

26. One hundred volts can force ( ) 
amperes through 5 ohms’ resistance. 

27. If a 27.5 ohm lamp is used on a 110- 
volt line, ( ) amperes will flow through 
the lamp. 

28. Three resistances are connected in series 
across 230 volts. Resistor A is 25 ohms, B is 


INDIVIDUAL ATHLETIC TROPHIES 


JOSEPH J. LUKOWITZ 
Instructor of Industrial Arts 
Brown Street School 
Milwaukee, Wis. 

All elementary and junior high schools 
having competitive athletics can put new spirit 
and pep into the athletic competition by 
awarding individual trophies to the members 
of the championship team. 


15 ohms, and C is 20 ohms. How much 
current will flow? What is the voltage across 
A? What is the voltage across B? What is 
the voltage across C? 

29. Find the total resistance of three resis- 
tances connected in parallel. The resistances 
are respectively 2 ohms, 5 ohms, and 12 ohms. 

30. Three resistances A, B, and C are con- 
nected in parallel across 120 volts. The resis- 
tance of A is 15 ohms, and the resistance of 
C is 20 ohms. The current through B is 8 
amperes. What is the resistance of B? What 
is the total resistance? What is the total 
current flow? 


School shops can easily make attractive and 
coveted trophies and at the same time vitalize 
the shop classes with the design, materials, 
tools, jigs, and processes used in the 
creation of the trophies. 

The bracelet shown at A in Figure 1 has 
been designed as a football trophy but a 
baseball, basketball, or volleyball could be 
substituted for the football and thus the 
bracelet idea could be used as a trophy for 
these other sports as well. It is suggested 
that the aluminum sheet be cut into 1-in. 
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Fig. 1. Individual 


athletic trophies 


. B,A,A 
. A,C,B 


. Large 

. High; small 
. Small; large 
. More; less 


. Low 

. E/R; IR; E/I 

. 20 amp. 

- 4amp. 

. 3.83 amp.; 95.75 
volts; 57.45 volts; 
76.6 volts 

. 1.28 ohms 

. 15ohms; 5.45 ohms; 
22 amp. 
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strips on a squaring shear. Schools not having 
such shears may have the shearing done at any 
furnace or tin shop. 

To prepare a die for the football impression 


‘on the bracelet proceed as follows: cut a 


piece of 34-in. pipe, 1 in. long. File the ends 
square. Place the pipe in a vise as shown at C 
in Figure 1, and tighten vise to form football 
oval as shown at D. File the edge on one end 
of the pipe to form a more pointed oval at 
the ends as shown at E and thin the edge all 
around by filing. Check the edge to be sure 
it is in the same plane. Polish the filed edge 
with emery cloth. Prepare the backing and 
rest as shown at F. Use any available sheet 
metal for this purpose. 

To use the die, merely place a bracelet 
blank on the rest, center the die in relation 
to the bracelet blank and apply pressure with 
the vise to impress the football design into 
the aluminum. The blank should have the 
corners and edges rounded and polished with 
emery cloth before the impression is made. 
After the impression has been made, put in 
all lettering and design work. The lacing and 
seam may be put in with a chasing tool made 
from a 16d. nail. Cut off about an inch from 
the pointed end of the nail and file the. re- 
maining end to a chisel edge similar to that 
of a cold chisel. File the bevels on the nail 
about 3/16 in. long and have the actual edge 
quite blunt or dull. Polish the edge with emery 
cloth. Rest the aluminum on a heavy metal 
object having a smooth surface when execut- 
ing the lettering or any design. Steel lettering 
punches may be used for the lettering or one 
of the vibrating tools recently introduced can 
be used instead. Next place the die in a vise 
as shown at H, Figure 1, and carefully seat 
the football impression in the bracelet onto 
the die and raise the football with a ball-peen 
hammer. Next polish the aluminum with No. 
4/0 steel wool, soap, and water. Then shape 
the bracelet over a round rod or preferably 
over an elliptical wood or metal form. 

An alternative die construction is shown at 
J, K, and L. To use this die it is merely neces- 
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Fig. 2. 


sary to place the aluminum blank between 
the nails and raise the football with a ball- 
peen hammer. Any lettering or other design 
should of course be carefully located and 
executed before the raising process. To make 
bracelets for baseball, basketball, or volley- 
ball trophies merely raise the aluminum into 
the end of a piece of 34-in. pipe or into the 
round hole of a washer. Where space will not 
permit lettering directly on the ball, the let- 
tering may be arranged on the bracelet out- 
side of it. 

At M is shown a baseball trophy designed 
to be suspended from a key chain. Most boys 
wear this type trophy suspended from their 
belt strap. Small footballs, basketballs, etc., 


Samples of bracelets and key-ring tags made of aluminum by 
students in the author's classes. These articles make 
excellent athletic trophies 


executed like the baseball shown at M, are 
eagerly desired by the youngsters. At N is 
shown a method of stamping the seams on a 
ball. Another method of outlining the seams 
would be to follow a template with a chasing 
tool improvised from a 16d. nail if no other 
tool is available. The stitches may be executed 
with a stamping tool improvised from a nail. 
Rest the aluminum on a heavy metal object 
having a smooth surface when doing any 
stamping or chasing. 

The display of the finished trophies a couple 
of weeks in advance of the awarding will 
create much interest, particularly if they are 
displayed on a dark background or cloth or 


paper. 


A STORE-AWNING PROBLEM IN 
MECHANICAL DRAWING 


E. CARL STOCK 
Philadelphia, Pa. 


The meat store awning, shown in the ac- 
companying drawings, is a problem which will 
provide the mechanical drawing teacher with 
an interesting lesson. 

It is suggested that the objectives of the 
problem be reviewed first. These are drawing 
to scale, drawing an auxiliary view, a knowl- 
edge of foreshortening, calculation of areas 
and a knowledge of decimal equivalents of 
fractions of a foot. 

By making the drawing to the scale of 4% 
in. equals one foot, the teacher has the oppor- 
tunity to compare this scale with the scale of 
6 inches equals one foot, or half size. This 
objective requires skillful handling by the 
pupils and teacher whose equipment does not 
include a scale, but only an ordinary 12-inch 
ruler. 

As will be observed, no dimensions are 
given directly on the auxiliary view. This com- 
pels the pupils to obtain the measurements 
from the view showing the end of the awning 
and from the view showing the street front. 
From the information given in these views, 
the pupils draw the auxiliary view, thus com- 
pleting the three-view drawing. 

The next objective stresses foreshortening 
of objects and is illustrated by the word meats. 
It_is suggested the teacher furnish the location 
of the lettering guide lines on the auxiliary 
view and then center the A. Follow by letter- 
ing the M and the §S, placing the E and T in 
position last. This procedure usually provides 
well-spaced letters. The teacher should now 
show how to project the guide lines to the end 
view and from there to the front view. By 
allowing the pupils to measure the height of 
the letters on the front of the awning and to 
compare it with the height as shown in the 
auxiliary view, foreshortening will be demon- 
strated clearly. The teacher should now show 
the pupils how to mark off the widths of the 
letters as drawn in the auxiliary view on a 
long strip of paper. This paper is then placed 
on the front view and the letter widths trans- 
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PUPILS OMIT FROM 
DRAWING 


CALCULATION OF AREA 


AREA A= Lx W 
=/0-0*6:36 = 63.6 
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Fig. 1. Awning layout and calculations 

















Fig. 2. Development of awning material needed for seams not shown 


ferred there. Now carefully letter the word 
meats, using the widths as transferred and 
keeping the style of letter as shown in the 
auxHiary view. When this objective is com- 
pleted, the pupils should have a clear example 
of foreshortening before them—one which 
shows how the height of the letter apparently 
decreases when viewed at an angle. 

The teacher should explain how to calculate 
the area of simple shapes. Most school sys- 
tems include such calculations in the mathe- 
matics courses, and perhaps only a “fresher” 
lesson will be required. The objective is to 
calculate the number of square feet (or square 
yards if the teacher so desires) of canvas re- 
quired to make the awning. One way is to re- 
duce all measurements to inches, but it is sug- 
gested instead that the teacher compose a table 
giving the decimal equivalents of the fractions 
of a foot. Such a table permits the pupils to 
Place the given dimensions in decimal form 
and by multiplying the length of an area by 


its width, the square footage is obtained with 
no further arithmetic being needed. This deci- 
mal method, incidentally, serves when calculat- 


ing weights of castings, capacities of tanks, 
and similar drafting duties. 

The teacher should now lead the pupils in a 
discussion about the surfaces of the awning, 
arriving at the conclusion that it has a 
rectangular top surface, a rectangular front 
surface and two end surfaces composed of 
triangular and rectangular areas. 

Now show how to arrange the calculations 
in the upper right area of the paper, keeping 
in mind to letter only.the given figures and the 
answer. This means the pupils should omit 
all arithmetical computations. The total area 
should then be multiplied by the cost per 
square foot (or square yard) of canvas as sold 
in your community to arrive at the cost of the 
awning. 

The teacher may wish to extend this prob- 
lem by having the pupils draw a pattern or 
development of the awning and then draw 
co-ordinate lines one foot apart (watch the 
scale!) on the development. By counting the 
number of squares, a close check on the cal- 
culations may be obtained and this device has 
the advantage of making area calculations 
clearer to the pupils. 






A DEMONSTRATION T SQUARE 
LEROY R. SHEARER 

Theodore Roosevelt High School 

Los Angeles, Calif. 


The illustrations shown herewith present a 
very good teaching device for beginning draw- 
ing classes. 

This device enables the teacher to dem- 
onstrate the correct use of the T square, 
triangles, and pencil, and the correct way to 
lay out a drawing to avoid cumulative errors 
and the quickest and easiest way to produce 
the third of the three orthographic views. All 
this with the very tools the learner uses. 

Part 8, the stabilizer, is the part which 
makes this device practical. The weight holds 
the device to the track and at the same time 
holds the T square against the blackboard, 
and makes it possible to slide the T square 
up with the left hand and yet the entire 
device can be instantly lifted off and put in 
a cupboard for safe keeping. 

Holes in part 1, and in the track support, 





Demonstration T square 
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Teaching device for beginning drawing classes—a demonstration T square 


BILL OF MATERIAL 


No. of 
part 


No. of 
pieces 
3/146x1%4% x 1%x 6 
11/16 x 19/16 x 5 

2 x 25 

2 x 13% 

3 x length required 


yx 3% 
yx 


5/16 x 1% 
% x 6 


x 
x 
x 
x 


x 25 
= 2 


6 
1 
4 
1 
1 
1 
1 
1 
1 
1 
2 ‘ 
1 


Size 
3/146x1% x 1%4%x 5% 


Name 
Track support 
Track 
Track shoes 
Track-shoe head 
Upright: brace 
Upright 
T square 
Stabilizer 
Rattrap 
Spacer 
Dowels 
Shoe 


Material 
Angle iron 
Angle iron 
Hardwood 
Hardwood 
Hardwood 
Hardwood 


Hot rolled steel 
Wood 
Drill rod 





should be rather large to provide leveling of 
T square after complete device is in place. 
Pasteboard shims may be required behind 
part 1 to compensate for humps in the black- 
board. 

With 8-ft. track, 4-ft. T square, and 2-ft. 
track shoe head (part 4), the device will 
cover 11 ft. of board. 

Upright, part 6, should be beveled on right 
edge to zero thickness so that scale marks 
will be close to board. The scale should be 
such as to be in the same proportion as the 
student’s board and paper. We use a net 
drawing space of 10% in., and the upright 
scale in a ratio of 4 to 1 so that the figures 
and graduations are the same as the learner 
uses and the drawing fills the board. 

Friction to hold the T square in place is 
obtained by the pressure of a rattrap on 
part 12 which rides against a 60-deg. incline 
sawed in the front of upright, part 6. Part 12 
should be silver soldered to rattrap. 

Parts 3, 4, and 5 and 6 should be glued 
and screwed. The chalk tray must be removed 


from the board where upright, part 6, travels. 
The board is held to the wall by No. 12 by 
1%-in. f.h. wood screws. If the board is slate, 
drill holes with a twist drill. Slate drills easier 
than hardwood but will burn a drill if an 
electric drill is used. Countersinking the holes 
in the slate for the flathead screws must be 
properly done. In this case the countersunk 
hole must be at such an angle that the largest 
diameter of the head only touches the slate. 
If the bottom of the screwhead touches the 
sl te, it will cause the. slate to crack. Three 
screws per 6-ft. section are sufficient at the 
bottom to support the weight and one screw 
at the top to hold the board to the wall. 

A stop should be placed at each end of the 
track to prevent the T square from running 
off. 

The track needs to be well sandpapered 
after which it should be lubricated with a 
cake of paraffin. The bottom of the track 
shoes also should be lubricated with paraffin. 

The T square blade should be marked in 
the same scale used on the upright. 


_The cost of the materials for this device 
is very small. Most of the materials are in 
stock in secondary school shops. The metal 
cutting, bending, drilling, and welding can be 
done with little equipment or skill. The 60- 
deg. surface can be produced in the upright, 
part 6, by tilting the circular saw dado and 
the bevel on the right edge can be done in 
the same way. 

Care should be used in assembly to make 
the top edge of part 4 parallel to the track 
and the left edge of part 6 at 90 deg. to 
part 4. 


TOY GUN 
C. H. McCLINTOCK 
State Teachers College 
Bemidji, Minn. 
Learning Units 
You will learn the following new units in 
doing this job: 
1. How to use a gouge 
2. How to bore holes with auger bits 
3. How to bore holes with twist drill bits 


4. How to cut a pierced design 
5. How to use a spokeshave 


Tool List 
. Try square 
. Bench rule 
. Dividers, with pencil clip 
. Backsaw 
. Coping saw 
. Compass saw 
. Jack plane 
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. Spokeshave 

. %-in. gouge 

. Half round cabinet file 

. Round wood file 

. Bit brace 

. Nos. 4, 6, and 12 auger bits 

. No. 7 bit-stock twist drill bit 

. Hand drill 

. Nos. 52, 54, and 60 wire gauge twist drill 
bits 

. Claw hammer 

. Screw driver, 4-in. 

. Blueprint 


Procedure 

Refer to Figure 1 
Stock: 1 by 1 by 16% in. 

1. Square to 34 by 3% by 16 in. 

2. Lay out in 1-in. squares. 

3. Draw the outline of the stock. Part A in 
the drawing. 

4. Bore a %4-in. saw-starting hole in the 
sound box portion of the stock. 

5. Saw to within 1/16 in. of the outline. 

6. Work to the outline with the cabinet 
and round files. 





Fig. 1. Details of toy gun 








Stock List 





Part Name of 
number part 


Kind of 


material Rough size 





A Stock 

B Magazine 

C Click wheel 

D Fore grip 

Sound box covers 

G Crank 

H Barrel 

I Crankshaft 

J Crank handle 

K Spline 

L Dowel 
1— 2%-in. No. 10 r.h. blued wood screw 
2—1%-in. No. 10 r.h. blued wood screw 
4— ¥-in. No. 8 r.h. blued wood screw 
2 — 6d finishing nails 


Softwood 1 
Softwood 1 
Hardwood 
Softwood 1 
Y-in. plywood 
Hardwood 
Birch dowel 
Birch dowel 
Birch dowel 
Birch 

Birch 


by 4. by 16% 

by 6% by 6% 
% by 2% by 2% 

by 1% by 5 
% by 4 by 7 
Y% by 1% by 2% 
¥% to 1 diam. by 18 
¥% diam., cut to fit 
Y% diam. by 2 
1/16 to % by & by 4 
¥% in. diam. by 5 in. 
8 — %-in. No. 17 wire brads 
Glue 
Finishing materials 








7. Saw out the pierced portion of the stock. 
8. Gouge a groove in the top of the for- 
ward portion of the stock, as indicated by the 
dotted line in the drawing. This gouged groove 


should fit the curvature of the barrel. 
Magazine: 1 by 6% by 6% in. 

1. Plane the two faces. ° 

2. Locate the center of the piece. 
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The toy gun 


3. Scribe a 6-in. circle on one face. 

4, Saw out the disk. 

5. Work to the line with spokeshave and 
file. 

6. Lay off a line through the center of the 
disk. This line is to be used in locating the 
hole for the barrel, and the two nail holes. 

7. Lay off the center of the hole for the 
barrel %4 in. from the edge of the disk. (This 
measurement is for a 34-in. barrel. If a differ- 
ent size barrel is used, the edge of the hole 
should be % in. from the edge of the disk.) 

8. Bore the 34-in. hole. 

9. Bore the holes for the 6d. finishing 
nails, 114 and 3 in., respectively, from the edge 
of the disk. 

Click wheel: 54 by 2% by 2% in. hardwood 

The teeth of the click wheel are inscribed 
in a 2%-in. circle: 

The completed wheel is 2 in. in diameter. 


‘The direction of rotation is indicated by 
the arrow in the drawing. 

(It is suggested that,the instructor make a 
sheet-metal template for this part.) 

1. Divide the 2%-in. circle into 6 equal 
parts. 

2. Number the points 1 through 6 

3. To obtain the teeth having the form 
shown in the drawing, use the following 
schedule: 

. Connect point 1 


A and 5. 
B. Connect point 2 

C 

D 


and 6. 
and 1. 
and 2. 
and 3. 
and 4. 


with points 4 
with points 5 
. Connect point 3 with points 6 
. Connect point 4 with points 1 
E. Connect point 5 with points 2 
F. Connect point 6 with points 3 
4. Draw a 2-in. concentric circle. 

5. Round off the teeth on this second circle. 
6. Bore a %-in. hole through the center of 


the piece. 


7. Saw to the outlines of the teeth. 

8. Use a cabinet file to round off the teeth. 
Fore grip: 1 by 1% by 5-in. softwood 

1. Square to % by 1% by 4% in. 

2. Locate the center of each end. 

3. Bore a 3%-in. hole lengthwise through 
the center of the piece. 

4. At one end, bore a 34-in. hole through 
the width of the piece. This must be done 
carefully to avoid splitting the piece. 

Sound box covers: 2 pcs. of % by 4 by 6-in. 
plywood 

1. Fasten the two pieces together with 
y-in. No. 18 wire brads. 

2. Plane the edges of the two pieces to 
3% in. in width. 

3. Lay out as shown in the drawing. 

4. Locate the hole for the click-wheel shaft; 
bore a %-in. hole through both pieces. 

5. Saw to the outline. 

6. Work to the outline with the cabinet file. 

7. Separate the pieces. 

Crank: % by 1% by 2%4-in. hardwood. 

1. Square to % by 1 by 2 in. 

2. At one end, draw a semicircle 1 in. in 
diameter. 

3. At the other end, draw a semicircle % 
in. in diameter. 

4. Draw straight lines tangent to the two 
semicircles. 

5. Locate the holes for the shaft and the 
handle. 

6. Bore a %-in. hole for the shaft, and a 
Y%-in. hole for the handle. 

-7. Saw out the piece. 

8. Work to the outline with a cabinet file. 
Barrel: ¥%-in. dowel, 18 in. long. As indicated 

in the bill of materials, the barrel may be 
any dowel stock from 5% to 1 in. in diam- 
eter. If dowels larger than 34-in. are used, 
the magazine and fore grip should be made 
from 1%-in. stock. 

1. Locate the centers of the ends of the 
barrel. 

2. Draw a center line lengthwise of the 
barrel. 

3. Starting at the breach end of the barrel, 
lay off on the center line the following meas- 
urements: 2, 3, and 2% in. These measure- 
ments locate the holes for the screws used in 
fastening the barrel to the stock. 

4. Use a No. 7 bit-stock twist drill bit to 
bore the holes. 

5. The distance from the muzzle to the 
fore grip is left for the student to determine. 
Bore a %-in. hole though the barrel at the 
desired place. Use care in aligning this hole 
with the screw holes at the breach end. 

6. The diameter of the holes in the ends 
of the barrel is a matter for the student to 
decide. They should be bored to a depth of 
about 3 in. 

Crankshaft and crank handle, respectively 

1. Cut a piece of 3-in. birch dowel 2 m 
long for the shaft. 

2. Cut a piece of %4-in. birch dowel 2 i. 
long for the handle. 

Spline: 1/16 to % by % in. by 3%4-in. birch 

The thickness of the spline is dependent 
upon the age of the boy who is to own the 
toy. Younger boys are unable to turn the 
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crank when the spline is more than 1/16 in. 
in thickness. The length of the spline varies 
(1) with the size of the finished click wheel, 
and (2) with the placement of the wheel with- 
in the sound box. 

1. Obtain a piece of birch of the proper 
thickness 34 in. wide and 4 in. long from your 
instructor. 

2. Plane to % in. wide. 

3. Bore a %-in. hole in the center and % 
in. in from the end of the piece. 

4. The spline must fit loosely in its slot in 
the stock. 

5. The spline is cut to length during the as- 
sembly of the toy. 

Assembly: Refer to Figures 2, 3, and 4. 

1. Sand all pieces before assembling. 

2. Glue and brad the left sound-box cover 
in place. After the cover has been glued and 
nailed in place, the noise-escape hole may be 
cut. This hole may be bored through the left 
sound-box cover, or a 34-in. piece may be cut 
from the lower part of the sound-box frame. 

3. Glue and nail the magazine to the front 
end of the stock, being careful to line up the 
bottom of the hole for the barrel with the 
groove in the top of the stock. 

4. The fore grip is fastened to the barrel 
with a 5-in. length of 34-in. dowel, and glue. 
Cut the dowel off flush with the barrel and the 
fore grip. 

5. Fasten the barrel to the stock with glue, 
and r.h. blued wood screws. The 2%4-in. screw 
is used at the breech end. The spline should 
be cut to length and put in place at this time. 
The 234-in. screw holds the spline in place. 

6. The click wheel and crankshaft are now 
assembled. The wheel is glued and nailed to 
shaft. 

7. The click wheel and shaft, and the crank 
and its handle are assembled on the right 
sound-box cover. 


8. Fasten the right sound-box cover, with 


its assembly, in place with four %-in. No. 8 
r.h. blued wood screws. 
Finishing 

1. Use walnut oil stain on the stock, sound 
box, and crank. 

2. After the stain has dried, give the entire 
toy two coats of thin shellac. Rub down each 
coat of shellac with No. 2/0 steel wool. 

3. Finish the barrel and fore grip with black 
enamel. 

4. Finish the magazine with red enamel. 
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ART METALWORK 
ARTHUR C. WENZEL 
Instructor, Industrial Arts 
State Teachers College 
California, Pa. 
The art-metal shop class, at California 
State Teachers College, is conducted on a 


unit shop plan as a part of the general 
metalwork program. 


ART Meta 
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TEACHERS = CO LEGE 


Art-metalwork exhibit 


Reading left to right, front row: Solley and Leffler. Center row: Tueche, Reyburn, 
Brammer, Shuma, Skelly, Dewey, Teslovich, and A. J. Hoover, acting director of industrial 
arts. Back row: Nayler, Seaton, Hawkins, Seaman, Placchi, and 
A. C. Wenzel, instructor. 


All of the shopwork is done under the 
direct supervision of the instructor. Shop 
tested projects are constructed. Each project 
is demonstrated by the instructor so that 
the student might observe the performance 
of basic operations and techniques. The stu- 
dent is urged to show personal expression 
of ability and design in all of his work. The 
photograph shows a small sampling of the 
projects in this fundamental course. 

The students learn. to work with copper, 
aluminum, nickel silver, sterling silver, brass, 
stainless steel, and pewter. They learn basic 
operations and techniques in piercing, chas- 
ing, repoussé, raising, forming, etching, plan- 
ishing, silver soldering, polishing, die work 
with soft aluminum, etc. 


SUET FEEDER 
ROBERT J. WATSON 
South Hills High School 
Pittsburgh, Pa. 


The accompanying illustrations show an 
original design of a cylindrical shaped suet 
cage, which is used by the author in his 
cabin in the woods. 

The main advantages of the design are its 
uniqueness, capacity, and the protection it 
affords against raids by crows, rats, and other 
pests. ‘ 





Suet feeder 


The bottom block comes out for filling 
with suet, or better still, by tacking the. 
staples in the top block or plinth only, the 
roof can be removed, and new suet (prefer- 
ably ground suet) packed in from the top. 

The feeder will hold about eight pounds 
of suet. If the suet is ground, the cone effect 
in the center acts as a hopper. 

All the parts can be made in the school 
shops. The shape and design and size of the 
hanging chain or wire is optional. 
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Suet cage 


BILL OF MATERIALS 


Our cage hangs from the 2 by 4-in. rafters Part No. Name No. required i Materiat 
in the cornice at the center of the picture met sa meta 
window in the living room. ! Disk cover Sheet metal 

A good coat of aluminum paint acts as a Hopper Sheet metal 
preservative and brightens up the cage. Centering rod 

Our woods birds will keep on eating the Hook 
suet (especially the downy woodpecker) until Washer le 
it is a year old and green with mold. 
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Suspension bracket Band iron 
Knob 1 
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Part No. Name No. required Size Material 
10 Tacks 32 Y in. Wire tacks 
11 Nut 1 Y% in. 
12 Screws 2 No.9 x % fh. 
13 R.h. cap screw 1 yxil te 
14 Galvanized staples 12 
15 Wing nut Y% in. 
16 Galvanized screen %-in. mesh 





INDIAN SILVERSMITHING 


BEN HUNT 
Hales Corners, Wis. 


(Continued from page 34 of the 
January, 1948, issue) 
Rings 
Plate 16 shows 25 ring designs. Some of 
them were sketched from rings made by south- 
west Indians and the others were designed 
and made by the author. A few of them will 
bear a little explanation, especially for those 
who are not familiar with the methods used 
by Indian silversmiths. In the ring shown in 
Figure 1 you will note that the base of the 





bezel is curved to fit the finger better. That 
calls for an inner riser in the bezel to give 
the stone a flat surface to rest on. 

It is hard to show how Figure 2 is con- 
structed. The long oblong base to which the 
bezels are soldered was laid on another larger 
piece of silver and the wire loops are of the 
same gauge (20 B&S). After soldering, the 
larger piece was filed or sawed away, up to 
the wire loops. 

The ring in Figure 4 has no over-all base. 
The actual mount was constructed first. Then 
the twisted wires and the raindrops were laid 
together on a flat piece of charcoal or asbes- 
tos, and soldered. Any resulting unevenness 
can be rectified by laying the soldered ring top 
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Tray of Indian made rings photographed at the 
Turquois Post, Santa Fe, N. Mex. 








on a level piece of metal and tapping it flat 
with a piece of hardwood and a hammer. 

Figures 7, 12, 13, and 19 show what can be 
done with odd shaped stones. 

Figure 9 was made to fit a beautiful speci- 
men of turquoise matrix which needed no 
other form of ornamentation. Figure 10 shows 
a popular Navaho style of a man’s ring. The 
band is made of three rings of round wire, 
similar to the band in Figure 1. 

Figure 9 is a ring,made to resemble one 
seen in Santa Fe. It represents a Zuni sunset. 
The stone is half of a broken cabuchon which 
required a little lapidary work and is an 
example of how some of the oddly shaped 
stones get their shapes. 

Figure 18 is a sun symbol. The rays are 
pieces of silver wire, rounded at the ends. 
To keep these wires from moving out of posi- 
tion during the soldering operation, lay them 
in a solution of gum tragacanth and water. 
This will not interfere with the flux, which is 
used in the regular way. Gum tragacanth can 
be bought at the prescription counter of al- 
most any drugstore. 

Figure 19 is a ring set with green turquoise. 
Instead of the regular twisted wire, the orna- 
ment was made of one strand of square wire, 
twisted rather tightly. The raindrops are very 
even in size and may have been bought ready- 
made. 

Figure 22 shows a beautiful ring of two 
stones cut. from the same shade of turquoise. 
An allover piece of silver was used for the 
base. 

Figure 25 is a ring set with petrified wood. 
The bezel, twisted wire, and raindrops were 
soldered to the base and the base was then 
sawed out and filed. This gives the whole top 
of the ring a more substantial support. 

Every now and then one sees a broken stone 
in a large ring or bracelet. Turquoise matrix 
is very apt to crack when dropped or when 
hit by a hard object. A cracked stone is 
usually of no value unless it can be cut up 
and reground into smaller stones, or when the 
crack can be covered as is shown in the 
sketches at the top of Plate 17. This some- 
times adds to the attractiveness of the mount 
if done with a little thought and patience. A 
more or less straight fracture can be hidden 
by a straight bar wide enough to cover the 
crack. It should fit flush with the stone and 
the bezel. That can be done by carefully 
filing a groove for the bar. When properly 
fitted, the band is soldered to the bezel at each 
end with 50-50 tinner’s solder and a small 
soldering copper. Do not use a flame as it 
will burn and discolor the turquoise, and do 
not use too much solder. Excess solder can be 
removed with a sharp knife and since lead 
solder turns black in time, it won’t be notice- 
able. 

In the second broken stone, a more elabo- 
rate covering must be used, and since rattle- 
snakes are supposed to be quite common in 
the southwest, what more appropriate orna- 
ment can one wish for? As shown below 
the rings, the snake is hammered and filed to 
shape first, the body being triangular in cross 
section and quite low. After shaping, stamp 
the’ crosshatching of diamond shapes along 
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the back. Anneal it to be certain it will bend 
easily and twist it to fit over the cracks, and 
to lay perfectly flush with the setting. It is 
then soldered with 50-50 tinner’s solder where 
it touches the bezel or other silver. There is 
a certain satisfaction in a job of this kind as 
it often results in a better looking piece of 
jewelry than it was originally. 

Below these rings in Plate 17 is shown how 
a ring band can be enlarged by stretching the 
band on the horn of an anvil or some other 
round piece of metal. Hammering spreads the 
metal in all directions. Hold it down tight to 
the horn. Then take it off the horn and ham- 
mer the edges to bring the width of the ring 
back to the proper size. Repeat if the ring 
has not stretched enough. File and polish for 
final finish. 

When the difference is too great for stretch- 
ing, the band is sawed through at the bottom 
and a piece of silver is set in as shown at 
center right, and wired in place. After solder- 
ing, place the ring over an anvil horn or ring 
mandrel and tap the joints carefully to even 
up any irregularities. Finish up by filing and 
polishing. 

At the bottom of the plate is a sketch 
showing a ring being soldered in wet sand with 
the stone left in the setting. Whenever it is 
possible and practical, stones should be taken 
out of the setting before doing any soldering. 
This is usually done by running a sharp knife 
point along the edge of the stone, thereby push- 
ing back the bezel edge. Sometimes matrix or 
soft stones chip at the edges when removal 
of the stone is attempted. In such a case, the 
wet sand is the answer. The ring is packed in 
clean wet sand and a small piece of asbestos 
or charcoal is placed as shown, to reflect heat 
back to the soldering point. The asbestos will 
also prevent the sand from drying out and 
getting too hot. 


THE WINDOW FRAME AS A 
ROOM UNIT 


VINCENT P. CONNERS 


Instructor, Manual and Industrial Arts 
Boston Teachers College . 
Boston, Mass. 


There is a continual search for inexpensive, 
worth-while units that may be set up in the 
regular classroom to give vocational experi- 
ence to the children. 

These units, to meet the test of school 
boards, principals, teachers, and pupils, must 
possess those elements that call for greater 
attention, desire to conquer an involved situ- 
ation, one where success can be immediately 
measured, where training may even im- 
mediately be turned to financial gain and 
where the financial outlay to the taxpayer 
can be kept at a minimum. 

This unit on the window frame pictured in 
Figure 1 costs from 10 to 15 dollars, and 
has at least 22 teaching units and many more, 
if we desire to break them up into smaller 
parts according to the immediate group. 

Window 16 by 16 by 134—2 Its. 
Weights, 214 Ib. 4 wtd. 
Sash cord, 4 wtd. 





























" WINDOW FRAME 
SCREEN 
STORM WINDOW 
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Fig. 1. Window-frame unit 


Window catch, 1 wtd. 
Safety lock, 1 wtd. 
Screen, 1 wtd. 

Storm window, 1 wtd. 


Teaching Units 

1. How to clean a window. 

2. How windows are constructed. (Frame, 
sash, weights, pulleys, screen, storm window, 
etc.) 

3. How to put on a window catch. 

How to replace a window catch. 

How to put on a night lock. 

How to replace or repair a night lock. 
. Remove lower sash and replace. 

. Remove upper sash and replace. 

9. Replace cord in lower sash. 

10. Replace cord in upper sash. 

11. Replace pulley for lower sash. 

12. Replace pulley for upper sash. 

13. Find weights, retie cord, lower sash. 

14. Find weights, retie cord, upper sash. 

15. How to make putty. 

16. Replace window light. 

17. Replace, repair, or make a new part- 
ing bead. 

18. Hang a window shade. 

19. Put on runner for window screen. 

20. Put on window screen. 

21. Set on hangers for storm window. 

22. Hang storm window. 

These units are all purposeful and appeal 
particularly to youngsters who have an eye 
on activities that may help them financially. 


- 


Bequests of iron nails, along with jewels, 
are found in wills of wealthy American 
colonists because England forbade the col- 
onies to manufacture articles of iron. 
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MAKING TEMPLATES AND 
IRREGULAR CURVES 


W. S. MORGENTHALER 


Des Moines Technical School 
Des Moines, lowa 

Cutting curves out of sheet celluloid for 
the drafting room does not involve much 
difficulty if an original curve can be used 
directly as a pattern. To do this, a good plan 
is to use frisket paste to stick the curve 
temporarily to the celluloid and scratch a 
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Smoothing the curves 


groove around the outline with a phonograph 
needle mounted in an old penholder. Best 
results can be obtained if the first markings 
are made very lightly. In cutting celluloid 
.03 in. or more in thickness, the curve should 
be mounted on the back side and the cutting 
completed from there. Long nosed pliers may 
be used to break out the curves. 


Smoothing Edges of Celluloid Curves 

The edges of convex curves may be 
smoothed by rubbing the curve on sandpaper 
mounted on a flat surface. In order to get 
true ellipses sandpaper may be mounted on a 
tapered stick whose cross sections are elliptical 
in shape. This stick would be slit a ways down 
the middle so as to hold the sandpaper in 
place. A jeweler’s rattail file and a round-flat 
small file may be used to advantage in smooth- 
ing out the smaller holes. 


Making Special Curves 

To make up a special curve the shape should 
be drawn carefully on paper and the curve 
to be cut out pasted lightly to the celluloid. 
With the aid of proper irregular curves at 
hand, a groove should be scribed carefully 
with the phonograph needle. This groove can 
(Continued on page 20A. See also pages 78, 79, and 80) 
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30° ISOMETRIC CIRCLES 
g TO!" & o.l"TO 2.0" 


Templates for drawing circles of % to 1 in., and 0.1 to 2.0-in. diameters, isometrically 
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30° ISOMETRIC CIRCLES 
2.2". TO 6.0" 











Templates for drawing circles of 2.2 to 6.0-in. diameters, isometrically 
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This Delta-equipped woodworking 
shop of C. K. McClatchy High 
School, Sacramento, California, 
keeps pace with industry, 



















Drill Presses Jointers 

















Circular Saws Band Saws 


Scroll Saws 






















More shop tools for fewer 
equipment dollars... . 


Low-cost Delta* Machine Tools 
reduce the investment required to 
completely equip a shop 


Delta provides cost savings on light ma- 
chine tools for metalworking and wood- 
working, by applying modern production 
methods to a large volume of standard 
models, Quality is not sacrificed; you pay 
less for the same performance value you 
get in many heavier, more expensive tools. 


By specifying Delta, you can submit a 
requisition for more tools, within budget 
limitations. With these greater facilities, 
your teaching becomes easier and more 
productive of creditable results. Students 
benefit from the broad scope of training 


Freel Catalog B-15 il- 
lustrates and de- 
scribes low-cost Delta Ma- 
chine Tools that meet these 
requirements: economy of 
purchase and operation... 
ideal size and weight... 
high standards of safety. 
To request your free copy, 
use coupon at right. 

Mark Reg. U.S. Pat. Off. 



















that industry wants — on machines that 
practically every branch of industry uses. 

There are other advantages in specify- 
ing Delta Machine Tools: (a) Delta tools 
are compact and portable, permitting quick 
floor rearrangement as projects change; 
(b) Delta tools are of convenient height: 
students operate them more easily; (c) 
Delta tools are fully safeguarded; they 
meet the rigid provisions of the Wiscon- 
sin Industrial Commission, 

Keep pace with industry — yet satisfy 
the ideal specifications for shop equipment : 
Modernize with Delta Machine Tools. 


Delta Manufacturing Division 
Rockwell Manufacturing Company 
Milwaukee 1, Wisconsin 


Tear out coupon and mail today! 


DELTA MANUFACTURING DIVISION 
661B E. Vienna Ave., Milwaukee 1, Wis. 


Send me Catalog B-15 describing a 
low-cost Delta Machine Tools. 
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... the STANLEY JACK PLANE 


@ THE “FEEL” of a Stanley Plane in a boy’s hands, 
its ease of handling...everything about this fine 
tool... backs up your instructions, inspires his con- 


fidence. Write for new Catalog 
No. 34. Stanley Tools, 
Educational Dept., New 
Britain, Connecticut. 


No. 5 
PLANE 


KNOB held 
firmly in ring 
Ss 


FROG adjust- 
able for width 
of mouth 


LEVER CAP 
with pear 
shaped hole for 
BODY — finest secure assem- 
gray iron, bly 
milled and — 
ground true 


HANDLE 
shaped for nat- 
ural grip 


LEVER for lat- 
eral adjustment 
of cutter 


CcCUTTER— 
selected steel, 
individually 
hardened 


ADJUSTING 
NUT for depth 
of cut 


THE TOOL BOX OF THE WORLD 


[ STANLEY ] 








Reg. U.S. Pat. Off. 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 





BURL LEE DOUGHERTY DIES 


Burl Lee Dougherty, 61, principal of the Kos- 
ciuszko Junior Trade School, Milwaukee, Wis., for 
the past 26 years, died recently as the result of 
a heart attack suffered on November 29, 1946. 

Mr. Dougherty was born at Boscobel, Wis., but 
came to Milwaukee as a child and attended the 
public elementary and high schools of that city. 

In 1911 he received his teacher’s certificate from 
the Milwaukee State Teachers College. In 1928 
he received the degree of B.Ph., and in 1940, the 
M.Ph., from Marquette University, Milwaukee, 
Wis. 

His first teaching position was at Tess Corners, 
Wis., where he taught for one year. He then went 
to the state of Washington and served as prin- 
cipal of several schools for 11 years. In 1921 he 
was appointed the first principal of the first pre- 
vocational school which later became known as 
the Kosciuszko Junior Trade School. The credit 
of originating Milwaukee’s prevocational training 
program belongs to him. 

He is survived by his wife, a son, a daughter, 
a brother, and a sister. 

4 E. H. Curry, critic teacher, Wayne Univer- 
sity, Detroit, Mich., has accepted an offer to 
teach at Washington State College, Pullman, 
Wash., next summer. 

4 The following men completed the work for 
the master’s degree with a major in industrial 
education at the end of the summer session at 
Wayne University, Detroit, Mich.: WatTer E. 
BrLtreT, WALTER O. Breep, Lincotn C. Brown- 
ING, Ernest Coverpitt, ArtHuR J. EZLGEs, 
Stantey C. Fiurrax, Ricwarp E. GIeset, FRED 


i KNACK, 


OutveR Luey, Owen J. MESNER, 
FREDERICK PREATOR, PAUL L. REBER, and MICHAEL 
WICHOREK. 

@ The following are teaching featured courses 
at Wayne University, Detroit, Mich.: WILLIAM 
Stirton, Technical Education Programs in the 
American Schools; Dr. Harotp Davison, The 
History of Industrial Education; FRANK CaR- 
PENTER, Co-ordination in Vocational Education. 

4 Louvre VIERLING, industrial education teacher 
in the Detroit schools, is in charge of the project 
called “Vets Incorporated.” This group is made 
up of fifty veterans who are building their own 
homes. The project started last spring, and 
several homes have now been completed. 

@ Georce Rem, a graduate of DeKalb State 
Teachers College, has been appointed to teach 
vocational printing at Waukegan Township High 
School, Waukegan, III. 

Mr. Reid spent five years in the navy. He has 
an excellent background of trade experience which 
he secured working for several commercial print- 
ing establishments in the Chicago area upon his 
graduation from the Lane Technical High School 
in Chicago. 

#4 Dr. W. T. ReEeEp, principal of the Sussex 
County Training School at Waverly, Va., since 
1944, was appointed to the position of director of 
trade and industrial education at the Saint Paul’s 
Polytechnic Institute, Lawrenceville, Va. 

Dr. Reed earned his B.S. degree at Hampton 
Institute and his Ed.M. and Ed. D., at the Uni- 
versity of Pittsburgh. He began his duties at the 
Lawrenceville College in June, 1947. 

@ Greorce McWartrt is enrolled in the graduate 
school of education at Wayne University, Detroit, 
Mich. 

He teaches industrial arts at the Duffield School, 
and also serves in the capactiy of a critic teacher 
for Wayne University. 

4 Stic E. Ratstrom is teaching drafting and 
civics at Western High School, Detroit, Mich. 

4 Joun W. Busan is the assistant superintend- 


ent of the Henry Ford Trade School, Dearborn, 
Mich. 

¢ Gorpon C. GraHaM is at present a member 
of the National Education Association Safety 
Commission. 

¢ Paut Louma has started his master’s work 
and expects to complete it in June, 1948. 

4 Eart Brown is a woodworking instructor at 
Durfee, and a special instructor at Wayne Uni- 
versity, Detroit, Mich. 

@ Aprian Porttock made important contribu- 
tions to the Michigan Industrial Education Soci- 
ety survey of films related to graphic arts. 

4 Henry Do ciser is a teacher at Wilbur Wright 
High School, Detroit, Mich. (machine shop), and 
is the acting assistant of that department. He 
also teaches Wayne University graduate and 
undergraduate courses for future machine-shop 
instructors. 

4 Rosert Grant has joined the faculty of 
Wayne University as assistant professor of engl- 
neering drawing, an assignment which he holds 
at the present time. 

@ Hartyn Otsen is a graduate student at 
Wayne University, Detroit, Mich., and expects 
to obtain his master’s degree by June, 1948. 

4 Currrorp R. Baker is teaching household me- 
chanics at Von Steuben Elementary School, De- 
troit, Mich. 

4 Witt1am Boyp is teaching industrial arts at 
the Pattengill School, Detroit, Mich. 

¢ TueEopore Stoner is teaching the pretrade 
classes at Southfield Trade School, Detroit, Mich. 

4 RicHarp RAMSDELL is a machine-shop teacher 
at Northern High School, Detroit, Mich. 

4 A. O. Hinveranc has charge of gas and art 
welding at Northeastern High School, Detroit. 
Mich. 

4 Donatp Lani is a graduate student at Wayne 
Universitv. He is teaching radio at Nolan Inter- 
mediate School, Detroit, Mich. 


(Continued on page 18A) 
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advantage. 
___ % We have coast to coast distri- 
, ; bution on all merchandise .. . 





earborn, q P and local salesmen who will be 
member : yy happy to call upon you to aid 
Safety ef your buying problems. 
5 work ____, , a Our catalog prices are competi- 
a ye ‘ tive in every item listed on its 
mong ee : pages. In most instances our 
tits prices are far below other sources. 
ontribu- ° : 
Soci- _ YY y 2 oo 
“ aia y Wi: 4q Brodhead-Garrett really “sets 
Wright ii 7 the pace” for discriminating 
P), - : F Be buyers. 
ent. He 4 | 
ate and y 
ine-shop fb a Lumber Tin Shop 
~— E: Y ssi Tools — Carpenter 
of cash iy — ~= Leathercraft 
he holds 4 *aegl Y Ul, Fine Arts School Supplies 
; SF / ey __ y Mechanical Drawing 
—— , “il : i444 Supplies and Equipment 
948. : ge y4" y Machine Shop Tools and 
hold me- * y a 3 y Supplies 
ool, De- ' y ai ' Electrical Supplies 
| arts at oe = Cabinet Hardware 
fi, cil a ll % Automotive Ceramics 
pean f Loom Weaving 
teal 
and arc 
Detroit. 


it Wayne 
in Inter- 








FEBRUARY, 1948 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 











STARRETT 


@ Saws made by the “World's 
Greatest Toolmakers” can be 
counted upon to equal or exceed 
the performance of other brands. 
And the STARRETT line is truly com- 
plete — including hacksaws in all 





instructors. 


Get This Reference Material 


@ Send for Starrett Hacksaw and Band Saw 
Booklet “CE” and the Starrett Cutting Chart. 
They give complete information on cutting any 

material by hacksaw or band saw. Free to 





sizes and types for hand and 
power-metal cutting and band 


saws for cutting ferrous and non- 
plastics, 


ferrous metals, wood, 
fibre, composition, etc. 






BUY THROUGH YOUR DISTRIBUTOR 


THE L. $. STARRETT CO., ATHOL, MASSACHUSETTS, U. S. A. 


W orld’s Greatest Toolmakers 








(Continued from page 16A) 

4 Norman ERcKMANN has been appointed dis- 
trict director of the National Association for 
Printing Education. Mr. Erckmann is at present 
in charge of printing at the State Teachers 
College, Silver City, N. Mex. 

@ Ermer CLAUSEN, now teaching in the high 
school at Vancouver, Wash., has been appointed 
chairman of the promotion and publicity com- 
mittee of the National Association for Printing 
Education. 

4 T. I. MatrHews has been appointed welding 
instructor at Argentine High school, Kansas City, 
Kans, He has worked at the welding trade for 
13 years. 

’ @ Frank W. Scorr is teaching trade auto me- 
chanics in the Argentine High School, Kansas 
City, Kans. He received his B.S. degree from 
Kansas State Teachers College, Pittsburg, last 
spring after having returned from army service. 
4 Cart C. Riccs, junior college economics in- 


structor at El Dorado, Kans., has been appointed 
director of the adult evening school program. 

4 Cuartes Terry has been appointed trades 
instructor at Sumner High School, Kansas City, 
Kans, 

¢ THomas M. Massey has been made director 
of the Great Bend, Kans., adult evening pro- 
gram. Mr. Massey is an instructor in the com- 
merce department. 

¢Tom Dean has joined the faculty of the Iowa 
State College, Ames, Iowa, as a shop teacher. 

He teaches classes in machine and hand wood- 
working, and in wood finishing. 

4 C. W. MclIntosH, who received his M.Ed. 
degree from Missouri University this past sum- 
mer, has accepted a position in the industrial-arts 
department at Memphis State College. 

Mr. McIntosh will teach woodworking and 
act as supervisor of student teachers. Previous 
to his graduate work at Missouri University, Mr. 
McIntosh served in the armed forces as a first 


lieutenant in the Medical Administration Corps 
of the army. 

4 C. E. Zwickey, WALTER JESKE, and Dox 
ZWICcKEY are offering industrial education courses 
at Wayne University, Detroit, Mich., to Catholic 
nuns in the Detroit area who are qualifying to 
teach an introductory course in drafting in their 
secondary schools. 

@ Rosert SHIELps has assumed the respon- 
sibility for the supervision of printing in the 
Detroit schools, as well as the duties as depart- 
ment head at Cass Technical High School. 

@ The following men are serving as critic 













































































teachers in the Department of Industrial Educa- ¢ 
tion, Wayne University, Detroit, Mich.: Herman s 
AHO, Donatp BLACK, WILLIAM BoyD, WALTER E 
FREED, ESTELL CURRY, CHARLES POZZINI, CHARLES C 
SECHREST, HARTLEY SCHAAL, EBER SMITH, Warp c 
SMITH, and R. TUCKER, bi 
@ STaNLEY W. Swanson is a general metal and g 
woodworking instructor at Hutchins Intermediate A 
School, Detroit, Mich. al 
¢@ Leonarp LarseEN is at present teaching draft- J 
ing at Denby High School, Detroit, Mich. 
@ J. W. Weexs is teaching industrial arts at T 
Post Intermediate School, Detroit, Mich. ; 
¢ Woopin, director of vocational and ti 
aduit education, Wichita, Kans., was general S 
manager of the Kansas Manufacturers’ Show held 1 
at the Wichita Forum recently. He also was di 
elected president of the Kansas Manufacturers’ 
Show, Inc., for next year. St 
4 E. L. Meaper, assistant director, vocational Ot 
and adult education, Wichita, Kans., has. been re- Ly 
elected secretary of the Wichita Manufacturers’ Bi 
Association, ‘ 
¢ Harorp L. Rover, commerce instructor, En- i 
poria, Kans., has been appointed director of the = 
evening program by Supt. W. M. Richards. He 4 
has organized classes in welding, carpentry ap- dis 
prentices, variety store selling, and credits and 
collections. - 
4 Lee V. Durvee has been appointed head of . 
‘the machine shop at Wilbur Wright High School, Een 
Detroit, Mich. Ril 
He received his B.A. and M.A. degrees from ' 
Wayne University. em 
@ Oscar A. FELpEN is teaching household me- - 
chanics at Jackson Intermediate School, Detroit, hs 
Mich. . 
¢ Water Kizex is machine shop and drafting ~ 
instructor at the Condon Intermediate School, Mi 
Detroit, Mich. A 
¢ AtBert B. MULLER is teaching welding, shop st 
mathematics, and woodworking at Slocum Truax oe 
High School, Trenton, Mich. os 
¢ Tuomas Posanz is teaching machine-shop E w 
practice at Greuse! Intermediate School, Detroit, pe 
Mich. a 
the 
smal 
of ¥ 
recei 
Th 
Niha 
arts, 
A.V.A. CONVENTION REPORT F P. 
The 1947 A.V.A. convention at Los Angeles é devel 
now a thing of the past, and the remembrant By 14.) 
of the entire affair is a very pleasant one. and 1 
3000 or more who. attended the convention could Th 
safely say that they had never attended a better las 
A.V.A. convention. bank. 
As usual, the National Council of Local A¢ Fred 
ministrators had their executive board meeting El M 
day early. On Monday morning they had a %& Calif 
sion at which Jesse F. Rees, director, departmet! Em 
of vocational education, Harrisburg, Pa., was the sion ¢ 
chairman. and | 
After a brief business meeting a panel disc’ BP ico, 
sion was held. The panel members were Morris E The 
Siegel, Brooklyn, N. Y.; Edgar J. Spady, Okle of Ca 
homa City, Okla.; O. H. Day, Kansas City, Mo. Devel 
and C. F. Bauder, Philadelphia, Pa. Roy | The 
Soules, Santa Barbara, Calif., was the recorder. Perry 
E. C. Jeppsen, Logan, Utah, was chairman @ ley, C 
the afternoon session. Russell K. Britton, Denvel lege, ( 
Colo., and L. H. Dennis, executive secretaly; A&M 
A.V.A., Washington, D. C., were the members af B. Ma 
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(Continued from previous page) 
a panel, at which J. J. Kayetan, Phoenix, Ariz., 
acted as recorder. 

The chairman at the luncheon meeting on 
Wednesday was Earl L. Bedell, president, Na- 
tional Council of Local Administrators. 

This meeting was really the final business meet- 
ing of the N.C.L.A., and concluded with the 
election of officers. 


INDUSTRIAL-ARTS EDUCATION 


The program cochairmen for this section were 
George B. Cox, director, industrial arts, Oregon 
State College, Corvallis, Oregon, and Emanuel E. 
Ericson, chairman, department of industrial edu- 
cation, University of California, Santa Barbara 
College, Santa Barbara, Calif. Much credit should 
be given to these two men because the four pro- 
grams prepared for industrial-arts members of the 
A.V.A. were really outstanding and the attendance 
at each of the sessions was very good. 

The general theme for the four meetings was 
“Industrial Arts as General Education for a 
Technical Age.” 

Frank C. Moore, American Vocational Associa- 
tion, Inc., vice-president for industrial arts, pre- 
sided at the Tuesday morning session at which 
“The Functions of Industrial Arts Education” was 

i d 


The speakers slated for the program were 
Stanley Pawelek, Baltimore, Md.; W. E. Warner, 
Ohio State University, Columbus, Ohio; and 
Lynne C. Monroe, University of California, Santa 
Barbara, Calif. 

The addresses presented the functioning of the 
industrial arts in guidance, production and con- 
sumption, and in recreational activities. 

Clifford K. Lush, Minneapolis, Minn., acted as 
discussion leader. 

George B. Cox was chairman at the Tuesday 
afternoon session at which the “Development of 
the Industrial Arts Program” was discussed. The 
speakers on this program were Dewey Barich, 
Kent State University, Kent, Ohio; Thomas M. 
Riley, Los Angeles, Calif.; and John R. Luding- 
ton, North Carolina State College, and state 
supervisor of industrial arts, Raleigh, N. C. These 
speakers presented their views on industrial-arts 
programs in the elementary school, the junior 
high school, and the smaller high school. 

G. Harold Silvius, Wayne University, Detroit, 
Mich., acted as discussion leader. 

At the Wednesday afternoon session an out- 
standing demonstration of teaching techniques was 
presented. The members of the demonstration 
team—all members of the California Industrial 
Educational Association—have developed the 
equipment and the demonstration methods to a 
remarkable degree, and their efforts of upbuilding 
the teachers of industrial arts, especially in the 
smaller communities, is a fine professional piece 
of work, from which the members of the team 
receive no monetary returns. 

The chairman at this session was Claude E. 

Nihart, head supervisor, vocational and practical 
arts, Los Angeles, Calif. 
_ The subjects presented by means of demonstra- 
tions were the use of plastics, silk screen processes, 
developments in electronics, graphic presentations, 
metalwork design and processes, and the design 
and construction of small wood projects. 

The demonstrators were J. Lyman Goldsmith, 
Los Angeles, Calif.; Wayne A. Wonacott, Bur- 
bank, Calif.; Walter B. Ford, Eagle Rock, Calif.; 
Fred Baer, Los Angeles, Calif.; Patrick J. Quinn, 
El Monte, Calif.; Carl W. Wirths, Los Angeles, 
Calif.; and Dan Mullock, Los Angeles, Calif. 
Emanuel E. Ericson presided at the final ses- 
sion on Thursday morning at which the selection 
and - of industrial-arts teachers was 

ssed. 

The following topics were presented: “Selection 
of Candidates,” “Basic Preparation,” “In-Service 
Development,” and “Graduate Study.” 

speakers on this program were: Kenneth 
Perry, Colorado State College of Education, Gree- 
rey, Colo.; Gordon O. Wilber, State Teachers Col- 
ege, Oswego, N. Y.; Chris H. Groneman, Texas 
.eM. College, College Station, Tex.; and Arthur 
- Mays, University of Tilinois, Urbana, Til. 


The Safest and Finest School Lathe 


SHELDON 


TRB-U-S56 Precision Lathe 


Safest because headstock, motor and drive 


are fully enclosed; safest because all speed shifts are 


made with levers. 


Finest because it will work to the very closest tolerances 
—has “Zero Precision" quer . &s tapered roller 


spindle bearings (.... very finest obtainable) and accu- 


racy features and workmanship found only in much 


costlier and heavier equipment. 


Finest because it has the capacity—11 4" 
swing, 1" collet capacity, 56" bed; because 
speed ranges (8 spindle speeds, 35 to 
1350 r.p.m.) to teach modern machining 
methods on modern metals with mod- 


ern cutting materials. Finest for school 
because it comes on steel cabinet base 
with 5 individually locking drawers—for 
aprons, micrometers and individual stu- 
dents work. Write for free TRB Circular. 


SHELDON MACHINE CO. Ine, 


i snulacturers of Sheldon Precision 


Ma ‘a 
4258 N. KNOX AVENUE 


Lathes 


* CHICAGO 41, ILLINOIS, U.S. A» 


Milling Machines * Shapere 





DeWitt Hunt, Oklahoma A. & M. College, Still- 
water, Okla., was the discussion leader. 

The full-day program which E. E. Ericson pre- 
pared as a special offering to the industrial-arts 
teachers for Friday, December 19, at the Uni- 
versity of California, Santa Barbara College, will 
long live in the memories of all those who could 


participate. 
(To be continued) 


4 The 34th meeting of the Manual Arts Con- 
ference, held at Hotel La Salle, Chicago, IIl., on 
November 13, 14, and 15, 1947, was well attended. 

The first meeting, at which a “Review of Se- 
lected Research Studies” was presented, started 
promptly at 9:30 a.m. 

The general chairman of the Conference was 
Verne C. Fryklund, president of The Stout Insti- 
tute, Menomonie, Wis.; and the chairman of the 
first meeting was C. Kenneth Beach, Cornell Uni- 
versity, Ithaca, N. Y. He was ably assisted by 





Sylvan A. Yager, Indiana State Teachers College, 
Terre Haute, Ind. 

Under “Objectives, Curriculum, and Course 
Content,” 81 titles of research studies were pre- 
sented. 

Under “Guidance, Placement, and Follow-up,” 
there were 16 titles. “Shop Organization” netted 
19 titles, “Teacher Activities and Education,” 39, 
“Plans for Co-ordination,” 5, and “Programs and 
General Background,” 44. 

Dr. Silvius showed results obtained from re- 
cording industrial-arts projects on colored trans- 
parencies. 

At the afternoon meeting Dr. Homer J. Smith 
was the chairman. The subject for discussion was 
“Needs, Opportunities, and Problems in Industrial 
Arts.” Dr. Smith, in handling the subject, showed 
consummate skill in conducting a conference, be- 
cause he had everyone in the audience actively 


(Continued on next page) 
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then be cut deeper freehand until the curve 
is cut out. However, the drawings of ellipses 
can be made use of directly by placing under 
the original tracing paper. Drawings to draw 
required ellipses or celluloid templates can be 
made from them. Pieces of old airplane wind- 
shield material may be used for these curves 
but because this material becomes quite brittle 
with age it is best to use new celluloid where- 


ever possible. 


CHINESE INK — ITS PREPARATION 
AND USE 


W. ARTHUR FILLER 
John Marshall High School 


Richmond, Va. 

In the modern drafting room the use of 
Chinese ink has all but become a lost art. A 
few artists, photographers, and architects still 
use this fine grade of ink for spotting and 
retouching negatives and prints, or for shad- 
ing architectural drawings, but most drafts- 
men have turned to the use of modern and 
convenient waterproof India ink for all work 
that has to be inked. 

Thirty to fifty years ago all drawings of 
any value, and especially those that were to 
be reproduced by blueprinting, had to be 
inked and the only suitable ink available was 
Chinese ink. To the office boy, who often was 
also learning the mysteries of drafting, fell 
the job of preparing the ink each day. He 
would arrive before the draftsmen, gather 
their ink tiles, wash out the remains of the 
previous day’s ink and then grind the ink 
until each draftsman had his tile filled with 
a fresh supply for the day. 

Chinese ink is usually obtained in a stick 
of oval cross section and about three inches 
in length. It is a- hard, compact preparation 
which is easily broken if dropped. At one 
time it was possible to buy ink in sticks 
much larger than the present size and in 
some cases one stick would provide a drafts- 
man with ink for a year. It was customary 
for each draftsman to have his ‘own stick 
of ink. 

Just prior to World War II a Japanese 
imitation of this ink appeared on the market. 
It was rectangular in cross section and larger 
than the true Chinese ink but was not as 
dense as the original and therefore it was 
necessary to use a greater amount of it to 
produce an opaque solution. 

The ink tile was usually a piece of slate 
approximately one inch thick and about three 
inches square with a curved depression ground 
into it. A few individual draftsmen had their 
own made by the local stone mason of tile or 
stone of their own selection. The depression 
should be smooth, but not polished. 

Water is placed in the depression and the 
end of the ink stick is rubbed in a circular 
motion around the depression gradually grind- 
ing off small amounts of ink which goes into 
solution. This grinding process is continued 
until the ink solution is sufficiently dense to 
make an opaque black line. The best test of 
the quality of the ink solution is to rule a 
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Home-made ink tile 


few lines and examine them after they have 
dried. 

The instructor who is interested in dem- 
onstrating this ink will find no trouble in 
making an acceptable ink tile from a piece 
of slate such as is used for stair treads in 
many public buildings. School maintenance 
shops may have such pieces of slate available. 
Slate is a comparatively soft stone and may be 
readily cut with a hack saw and finished with 
sandpaper. The depression may be cut using 
a tool similar to the one illustrated in a drill 
press. If a machine lathe is available, the 
block of slate may be placed in a four-jaw 
chuck and the depression cut with a round- 
nose turning tool. It was found convenient 
to drill a three-eighth inch guide hole deeper 
than required and use it as a well. The ink 
may be transferred from the tile to the ruling 
pen by using an ordinary dip pen. 

The author presented a lesson on the prep- 
aration and use of Chinese ink to his junior 
and senior high school mechanical drawing 
classes at the time they were learning the 
use of the inking instruments and the stu- 
dents were quite interested. A few students 
made their own ink tiles to take home to 
use, perhaps, as paperweights. 











ASSOCIATION NEWS 


(Continued from previous page) 
engaged in the discussion before the presentation 
was scarcely begun. 

John F. Friese was the chairman at the Friday 
morning session at which the “State Supervision 
of Industrial Arts” was discussed. He pointed out 
that there are about 10 or 11 states that have 
supervisors of industrial arts. The rest of the 
states do not have supervision although that i 
very necessary because there are many smal 
communities that badly need to give the isolated 
shop teacher such service. 

The chairman for the Friday afternoon session 
was Dewey F. Barich. He was ably assisted by 
Thomas A. Hippaka. 

The subject discussed was “Lessons for Indus 
trial Education Drawn From the Experiences of 
the War Years.” 

The consensus of opinion was that the amy 
trained — it did not educate. We must do both 
Our main business is to educate, to present, & 
plain, demonstrate, test, reteach, and retest. 

What the learner has not learned, the teachet 
has not taught. 

At the Saturday morning session, R. C. Woel- 
ner acted as chairman, and Dr. Silvius was hi 
teammate on the program. The subject for d* 
cussion was “Problems of Graduate Study # 
Industrial Arts.” 

Both of these men handed out very mud 
worth-while analyses of their subject. 

(Continued on page 23A) 
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Above, left: Ball-bearing blade guides are fully adjustable — = quichty Above, left: Table has slot for miter e. Rip f E SSO: 
make precise micrometer adjustments to the p Ben degree. dae. right; also be a Above, right: In V-belt drive edie, pty a 
Two trunnions spaced 17” apart support 20” x 24” table. Table tilts in base on pivot bracket which automatically provides correct belt ten- 
and locks at’ any angle up to 45° to the right; 12° to the left. sion. In direct-drive machine, motor is rigidly mounted to the frame. 
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. .. in two low-priced, heavy-duty models 
that are ideal for manual-arts shop use: 


1. Direct Motor Drive 2, V-Belt Drive 
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Helps you accustom students 
to equipment used in furniture 
factories, pattern shops, mill- 
work plants, sash and door 
plants, and other woodworking 
operations. 

It takes 1334” under the top guide. 
It handles all types of blades up to 
1 inch wide. That’s the new, big- 
capacity Crescent 20” Band Saw. 


Doors provide quick access to wheels 
and motor. 

Adjustable “three-point mountings” are 
used between working parts and steel 
frames, to help maintain exact align- 
ment. 


Wheels are statically balanced and are 
mounted in sealed-for-life ball bearings. 


Aluminum wheels have minimum mo- 
mentum after power is shut off. 


Convenient foot brake is provided on 





— _Here’s a wood-cutting unit of the 
1S high quality you look for from a com- ower wheel. 

pany that for more than fifty years Adjustable control on upper wheel 
—~. has specialized in designing and build- maintains proper blade tension. Clear, 
resentation ing ee ee for the wood- legible scale indicates tension. 

: siderably sont ll wa Dust chute carries away dust and chips 
the Friday . . . . and can be attached to dust 
Supervision Crescent has included features that collector. 
ointed on count toward dependable performance Yy. . : 

: 8s : ie ‘ our Crescent dealer is ready to 
rept practical features like these: give you further reasons why it pays 
est by Welded steel cabinet — a single unit— to specify Crescent 20” Band Saws 
gh L. a i encloses all working parts: upper and on your requisition for woodworking 
i r lower wheels, saw blade, motor, etc. machinery. See him soon. 

ON. session : CRESCENT MACHINE DIVISION 

assisted by CRESCENT builds a complete Sedieodh Ghinietietee Goneate ~ 
line of woodworking machinery: Leetonia, Ohio Qe 

for - 

eriences 0 

the army CRESCENT 
t do both 802 Pine Street, LUNE DIVISION 

- er: ’ 10 
we et? "Cres, Bulletin CMC.3 and al. 

st. 3 be 
rhe teach Codworking Machinery. 
—C. Woell 
us was his 
ct for dis “ é - : 

Study si Bulletin that pictures and describes 

4 the Crescent 20” Band Saw. Also 
very @ catalog of entire Crescent line of 


Mortiser Band S$ 


Jointers aws : 
(8” -12” 16") (20” -32” -36”) woodworking machinery. 
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-SHOP BOOKS- 


>» GENERAL SHOP WOODWORKING 
REVISED, 1946 By Fryklund & La Berge 
Hand woodworking for the beginner. Clear, step-by-step 
instruction organized in teaching units. Many valuable 
drawings. Contains important related and occupational 
information. 25 projects. $1.00 


GENERAL SHOP METALWORK 

REVISED, 1947 By Dragoo & Reed 

Unit organization of elementary bench, sheet, art and 
ornamental metal. Step-by-step procedures for many 
projects included. These projects require a minimum of 
material in their construction. New edition greatly enlarged. 
Provides enough material for a unit course. 


THE —" $1.00 
REGAL GENERAL SHOP ELECTRICITY 


T-SQUARE REVISED, 1946 By Dragoo & Dragoo 
Beginner’s text in practical electricity. Written in short 
: teaching units. Covers wiring diagrams, circuit layouts, 
. standard electrical connections, safety rules, standard prac- 
A low cost, good quality T-Square. It compares favorably with mere less end newly added matevial a pero P 
expensive units. Blade is attractively finished in brown. Head is of $1.00 


lustrous black plastic. Entire unit is rigid and accurate. GENERAL DRAFTING By Fryklund & Kelper 


Year’s course in beginning drafting. Clear, basic instruc- 
tion on drafting fundamentals — lettering, ruling, spacing, 
etc., as well as standard drafting principles. Many problems 
presented — electrical, radio, architectural, sheet metal, etc. 


$1.00 


McKNIGHT & McKNIGHT 


Dept. A-4 Bloomington, Illinois 








Professional 
Dra ling. Equipment 
For the ‘Modern Classroom! 


STUDENT DRAWING KIT 














This kit has an extra fine drawing board, a well constructed and 
serviceable all-plastic T-Square, and two plastic triangles. Two wood 
cleats. on underside of board hold the T-Square when not in use. 
A spring clip holds the triangle. 


DRAFTING TABLES 


STURDY 
DURABLE 


Model illustrated is our 
well-known Wood Base 
Table. This table is solidly 
constructed and will stand 
abuse. All models now have 
tubular tilting units and 
knob height adjustment. 
Available 5-ply Basswood 
top sizes are from 21” x 26” 
through 42” x72”. 


Metal base. table top sizes are 24” x 30”, 24” x 36”, and 30” x 42”. 
The famous 5-ply basswood board, as well as the tubular tilting 
units and knob height adjustments, are also standard in this model 
table. 


Both tables are well built products and ideal for classroom require- 
ments. Metal tool drawers can be had for these tables. 


ENGINEERING MANUFACTURING COMPANY 
623 No. Commerce St. Sheboygan, Wis. 


Precision Tools for tomorrow’s Craftsmen! 











Solves Woodworking Problems Fast! 


~ 
4 


only = 


if: y4 ; 
eE _, LEE ==. 

SPECIAL a a 

OFFER Bs —s a= 


HANDY CALCULATOR 














e Just set the dial and 

the GREENLEE Handy 

Calculator quickly con- 

verts linear to board 

feet... determines slope ~ 
per foot in degrees . . . compares hardness, weights, shrinkage, warp- 
ing, workability of various woods. 


Gives bit sizes for head, body, thread of screws. . . nail specifications 
... tool sharpening tips. Easy to work... . saves time. 6” in diameter 
.. heavy varnished cardboard. Special offer by makers of famous 
GREENLEE high-quality tools. Send 10c today (not stamps) with your 
name and address to Greenlee Tool Co. 2022 Twelfth St., Rockford, Ill. 


Remember—GREENLEE is the name 
for dependable high-quality tools. 








e, warp- 


ications 
liameter 
famous 
ith your 
ford, Ill. 


E is the name 
quality tools. 





No. 1 Attention Getter! 


Cylinder Cap Problem — first in 
the new 1948 series of the Eldorado 
Problem and Solution Service! 
Practical and interest-provoking ... 
your class will enjoy working out 
the correct orthographic solution. 


Don’t forget we send free Eldo- 
radostats of both problem and solu- 
tion . . . from which you can 
make blueprints for classroom dis- 
tribution. 

And remember TYPHONITE 
ELDORADO pencils are good for 
the work to be done by your stu- 
dents. These responsive and de- 
pendable pencils will bring out 
their best. 


DIXON’S 
TYPHONITE 


Fl DORADO 


If you are not already receiving these problems, write to 
the address below and your name will be placed on our 
mail ng list. 


SCHOOL BUREAU, PENCIL SALES DEPT., 128-32, JOSEPH DIXON CRUCIBLE CO., JERSEY CITY 3, N. J. 








(Continued from page 20A) 


At the business session a new name for the 
conference was adopted. It is henceforth to be 
known as Industrial Arts Conference of the Mis- 
sissippi Valley. 

The following are the names of the new mem- 
bers who were admitted: Nelson Houer, Louisi- 
ana; Asbury Smith, Oklahoma; Dr. Fred Strickler 
and Dr. Bicknell, Illinois. 

George Allen Frecker, secretary of education, 
Newfoundland, attended the entire conference. He 
was made an associate member. 

4 A conference on industry-science teaching re- 
lations, in which representatives of industry and 
teachers learned at firsthand how they could co- 
operate to achieve sound scientific education, was 
held at the Hotel Sherman in Chicago at 1:30 p.m., 
Sunday, December 28, under the sponsorship of 
the National Science Teachers Association. 

Dr. Morris Moister, president of the N.S.T.A., 
and principal of Bronx High School of Science; 
Dr. Thomas H. Briggs, director of Consumer 
Education Study of the National Association of 


Secondary-School Principals, and formerly pro- as 


fessor of education at Columbia University; and 
Ivan L. Willis, vice-president in charge of indus- 
trial relations for the International Harvester Co., 
were the speakers. 

G. Edward Pondray, New York public relations 
counsel, presided. 

4 The Graphic Arts Club of the High School 
at Hutchinson, Kans., was organized in October, 
1947, The purpose of this club is (1) to create 
school-wide appreciation of printing as an art; 
(2) to encourage the entrance of qualified stu- 
dents into the printing industry; (3) to foster 
high standards of scholarship among printing 
students and high quality craftsmanship among 
members of the class in vocational printing; 
(4) to broaden the knowledge and interests of 
the members in the field of graphic arts; and 
(5) to help meet the social needs of the members 
of the organization. 


(Continued on page 26A) 


s and Guests at the 34th Annual Meeting of the Industrial Arts Conference, La Salle Hotel, 
Chicago, Illinois, November 13, 14, and 15, 1947 

Front row (reading from left to right) — Arthur B. Mays, University of Illinois, Urbana, Ill.; John J. 
Metz, Industrial Arts and Vocational Education, Milwaukee, Wis.; Homer J. Smith, University of Minnesota, 
Minneapolis, Minn.; William T. Bawden, State Teachers College, Pittsburg, Kans.; Verne C. Fryklund (Chair- 
man), The Stout Institute, Menomonie, Wis.; Robert C. Woellner, University of Chicago, Chicago, Ill.; Clyde 
A. Bowman, The Stout Institute, Menomonie, Wis.; Thomas A. Hippaka, Iowa State College, Ames, Iowa; 
John F. Friese, Pennsylvania State College, State College, Pa. 

Second row —S. M. Dell, McPherson College, McPherson, Kans.; Nelson A. Hauer,* University of Louisiana, 
Baton Rouge La.; G. A. Frecker,* Department of Education, St. Johns, Newfoundland; Charles R. Kinison, 
Ohio University, Athens, Ohio; Walter J. Klehm, State Teachers College, Charleston, Ill.; Asbury Smith,* 
Central State College, Edmond, Okla.; Sylvan A. Yager, State Teachers College, Terre Haute, Ind.; Wm. J. 
Micheels, University of Minnesota, Minneapolis, Minn.; Ray M. Stombaugh, State Normal University, Normal, 
Ill.; Harry A. Pederson, State Teachers College, Platteville, Wis.; Kenneth L. Bing, State College, Cape 
Girardeau, Mo.; Fred Strickler,* Bradley University, Peoria, Ill. 

Third row — Daniel J. Crowley, State University, Bowling Green, Ohio; Fred J. Schmidt, State Teachers 
College, Muncie, Ind.; Wayne Wetzel, State Teachers College, Macomb, IIl.; Otto C. Olsen, State Teachers 
College, Kearney, Neb.; G. Harold Sylvius, Wayne University, Detroit, Mich.; William C. Bicknell,* Southern 
Illinois University, Carbondale, Ill.; Victor Randel, State Teachers College, Huntsville, Tex.; L. T.- Smith, 
“ate Teachers College, Bowling Green, Ky.; Roland M. Torgerson, State University, Bowling Green, Ohio; 
M. E. Franklin, Northeastern State College, Tahlequah, Okla.; Dewey F. Barich, State University, Kent, Ohio; 
. S. Johnson, State Teachers College, Platteville, Wis.; C. Kenneth Beach, Cornell University, Ithaca, N. Y. 





*New members admitted November 15, 1947. 
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xyemerican “Jechs 
QUESTION BOX 


Needs Practical Aids for Apprentices 

Question: The text material I have ex- 
amined for building trades apprentices 
appears to be of the project type rather 
than of the practical type that matches 
the trainees on-the-job-experiences. Have 
you any suggestions? 

Answer: We can assure you that FUNDA- 
MENTALS OF CARPENTRY (Vols. I & 
Il) which we have just published is as 
practical as a plumb line. It anticipates 
on-the-job needs and problems of the ap- 
prentice — gives him the background so 
important in becoming a skilled craftsman. 
At the same time it does provide shop 
projects for those courses which can not 
have large construction programs. 

Student-Learner Clubs 

Question: Do you have any information on 
Student-Learner Clubs? 

ANsweER: The organization, suggested pro- 
grams, and even a sample constitution for 
a Student-Learners’ Club are included in 
C. E. Rakestraw’s TRAINING HIGH- 
SCHOOL YOUTH FOR EMPLOYMENT. 


Masonry Aids Are Antiquated 

Question: I have contacted publishers as 
well as associations in an attempt to find 
modern books for my masonry course. Why 
doesn’t some one do something about the 
antiquated teaching aids in the field? 

Answer: We have. During January we pub- 
lished a two-book series titled MASONRY 
SIMPLIFIED by Dalzell and Townsend, 
and you know the reputation these authors 
have for developing modern, teachable, 
how-to-do-it, courses. 


Students Can’t Read 

Question: Every instructor in our school is 
required to give some time to improving 
students’ reading ability. Although we are 
well supplied with forms for reporting 
progress, we have very few aids to use in 
accomplishing this improvement. Do you 
have anything that would help? 

ANswER: You are not alone. Some instruc- 


tors have reported that almost 50% of their 
time was spent teaching students to read. 
That was why we published HOW TO 
READ FOR SELF-IMPROVEMENT. It 
provides a real “working plan for improv- 
ing reading ability.” 
Please send me the books checked below on 30 days 
examination. If any of the books are adopted and 12 
or more conies ordered. I will retain the adopted 
book as a desk cony, otherwise I will return them 
or remit less the educational discount. 
FUNDAMENTALS OF CARPENTRY — Tools, 
Meterials. Practices. By Durbahn Price, $3.25 
FUNDAMENTALS OF CARPENTRY — Practical 
Coanet-vetion. Rv Durhohn ‘Price, $4.25 
TRATN'NG HIGH-SCHOOL YOUTH FOR EM- 
PLOYMENT. Bv Rakestraw Price, $3.50 
MASONRY S'MPLIFIED — Tools, Materials, Prac- 
tices. Bv Durhaha Price, $4.50 
MASONRY SIMPLIFIED — Practical Construction. 
Bv Durbahn Probable Price, $5.00 
HOW TO READ FOR SELF-IMPROVEMENT. 
By Levin Price, $2.75; Study Guide $1.25 





School 
School Address 


AMERICAN TECHNICAL SOCIET 


Drexel Ave. at 58th St. 
Dept. W305, Chicago 37, Ill. 











4 Teaching aids for the 1947-48 school year 
are described in a new booklet available to high 
school teachers from School Service, Westing- 
house Electric Corporation. 

Educational materials listed in the catalog in- 
clude booklets, charts, motion pictures, and slide 
films for use in science, home economics, voca- 
tional agriculture, and industrial-arts classes, and 
general assemblies. Many of the booklets may be 
obtained in quantities for distribution to students, 
either free or at a very low price. Teachers’ 
copies are generally free. Order blanks for request- 
ing material are included in the catalog. 

Teachers may obtain a copy of the new Teach- 
ing Aids catalog through School Service, West- 
inghouse Electric Corporation, 306 Fourth Avenue, 
Pittsburgh 30, Pa. 

¢ Information on a new career field, Industrial 
Recreation, by Jack Granofsky, is now available 
to vocational counselors, teachers, students, vet- 
erans, and all interested, in a new Occupational 
Abstract, just published by Occupational Index, 
Inc., New York University, New York 3, N. Y. 
The six-page leaflet costs 25 cents. 

¢ A series of five-day Regional Air Conditioning 
schools wil! be conducted by Frigidaire Division 
of General Motors for district and dealer engi- 
neering personnel throughout the country during 
December and January. 

The first training period was held by the cen- 
tral region, in Dayton, Ohio. Similar schools were 
conducted by the southwestern region at Fort 
Worth, Tex., on December 8, and by the Pacific 
region at Oakland, Calif., on January 5. The east- 
ern region will hold its training school at New 
York City, January 19, and the southeastern re- 
gion at Atlanta, Ga., on January 26. 

The training courses will be in charge of a 
factory team, comprised of E. J. Boyer and R. 
Woodward, air conditioning sales representatives. 

The courses will cover “Fundamentals of Air 
Conditioning,” including such phases as “Theory,” 
“Air Distribution,’ “Determining Refrigeration 
Loads,” “Selection of Equipment,” “Product Ap- 
plication,” and “Installation.” 

¢ An instructive story entitled “Sailplane,” in 
color, of peacetime gliding has just been released 
by Simmel-Meservey, Inc., 321 South Beverly 
Drive, Beverly Hills, Calif., as the newest film in 
their science series. 

Scenes and narration take the spectator through 
complete take-off, soaring, and landings. Other 
step-by-step sequences touch upon construction, 
assembly, safety features, and wind currents. 

The film is 11 minutes in length and available 
in color or black and white. It was produced by 
James H. Love and John W. Love. 

@ The 1948 Scholastic Industrial Arts Awards 
rule book for junior and senior high school stu- 
dents is now obtainable by writing to George H. 
Fern, Director, Scholastic Industrial Arts Awards, 
220 E. 42nd St., New York 17, N. Y. 

The deadline for shipping entries is June 20, 
1948. 

¢ Printed copies of Douglas Fir Plywood (sev- 
enth edition), Commercial Standard CS45-47, are 
now for sale by the Superintendent of Documents, 
Government Printing Office, Washington 25, D.C., 
for ten cents each. 

The present edition covers detail grading re- 
quirements for seven grades of exterior type and 
five grades of interior type Douglas fir plywood, 
as well as tests and requirements for the two 
types of bondage. 

A chart is included showing the types and 
grades that are generally suitable for a large list 
of uses, and suggestions are given on ordering 
plywood so as to prevent misunderstandings. 
Facsimiles of the markings employed by members 
of the Douglas Fir Plywood Association to denote 
and identify the several grades, also are shown. 





NUMBER OF BUILDING TRADES APPRENTICES 
STILL INCREASING 


Continued good co-operation between contrac. 
tors, unions, state and federal apprenticeship 
agencies has brought the number of apprentices 
employed on December 1 in the building trades 
to another all-time high, 112,221, the Apprentice. 
Training Service, U. S. Department of Labor, 
announced recently. 

The December 1 total, which was compiled 
from 5949 reports from all parts of the country 
but does not represent complete coverage, is a 
2.3 per cent increase over the 109,717 listed by 
ATS on November 1. All of the trade groups 
showed an increase during November except the 
electrical trades which showed a slight decrease, 

The woodworking trades, which are in the lead, 
also showed the greatest increases during Novem. 
ber, when more than 1400 apprentices were added 
to bring the total up to 41,065. A breakdown of 
the number of apprentices in training December 1 
in the other building trades in the areas reported 
follows: 

Pipe trades 

Electrical trades ......... re 
Trowel trades 

Painting trades 

Sheet-metal trades 

Other building trades 


¢ Prentice-Hall, Inc., 70 Fifth Ave., New York 
11, N. Y., has just published the “Personne 
Management and Industrial Relations Guided 
Study Course” by Herbert G. Heneman, Jr., con- 
sisting of the book “Personnel Management and 
Industrial Relations” by Dale Yoder, the pam- 
phlet “Labor Management Relations Act, 1947,” 
and Heneman’s 80-page “Study Guide” which co- 
ordinates material in the book and the pamphlet 
by use of instructions and assignments. 

Mr. Heneman is research associate and assistant 
director of the Industrial Relations Center at the 


-University of Minnesota and has worked for 


many years with Dr. Yoder, whose book is 
included in the course. 

The course is the latest of the Prentice-Hall § 
Guided Study Series and is designed for use by @ 
industrial concerns in training personnel depatt- 
ment employees as well as college classes and 
home study. 

4 Juvenile workers employed in factories and 
workshops throughout Palestine will have in- 
creased opportunities for vocational training asa 
result of an agreement recently signed between 
Histadrut and the Palestine Manufacturers As 
sociation. The pact provides that juvenile worker 
be released from their employment for a certain 
number of hours each week without such hour 
being deducted from their wages, to attend 
vocational training courses. 

As a result of the advanced training, wages wil 
be readjusted each year on the basis of annul 
proficiency tests conducted by an examining boad 
which includes renresentatives of the respective 
trade-unions, the Working Youth Federation, and 
the Manufacturers Association. 

4 “How to Select Coatings for Aluminum” é 
discussed in an article by Rav Swan and N.P. 
Ruther of the Research Staff of the Watson 
Standard Co., Pittsburgh, Pa. Finishes for alt- 
minum must be prescrivtion compounded for that 
use alone, since aluminum possesses certain pt 
culiar properties which make even first grate 
coatings for steel unsuitable for use with th 
light metal. 

The article deals with aluminum castings, & 
trusions, forgings, sheets, and foil and consides 
both functional and decorative coatings. A covy 
of the article will be sent without obligation 
upon request. 

4 Instructors supplied by the industrial trainiat 
division of Carboloy Companv, Inc., Detroit 
Mich., the Bardons and Oliver Turret Lathe Co, 
Caterpillar Tractor Co., Carborundum Co., 
the Do-All Co., gave demonstrations on the 
sign and use of Carbide tools to the vocati 
teachers of the state of Illinois, during a worm 
shop conference held recently at the Peoria Voc 
tional School, Peoria, Tl. 
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DRILLING OPERATIONS CAN 


lpprention Simplified Perspective 

of Labor, By William W. Turner. Cloth, 236 pp., 634 by 1 A T re H T re) NI T H 7 
; compiled 94 in., illus., $5. The Ronald Press Co., New B ' 5 T B . 

he com York, N. Y. 


° _ as TES 

erage, is a The author of this book, with years of experi- | | E 

] listed b ence as architect and teacher, has produced a book 

de pat which gives the theory as well as practical appli- D as 

except the [jm cations of perspective drawing. ; 

t decrease The book is divided into eight chapters which ] 

in the lead, treat the subject matter under the following head- S 4 

ng Novem. ings: perspective elements, oblique lines and IN 

were added planes, parallel perspective, perspective plan 

method, circles and arcs, reflections, shades and a eee 

shadows, and perspective auxiliaries. — 
Each chapter is accompanied by review ques- 


tions and problems, and by many excellent illus- 
trations so that the student is given every oppor- 


akdown of 
Yecember 1 
as reported 


< 
- tunity to get a firm grasp on the subject. Z 
), ; 
3479 Sprouting Your Wings : 
= By Bruce H. Guild. Paper, 114 pp., 74% by 10 MODEL C-20 Bs 
529 in. illus, $1.32. McGraw-Hill Book Co., Inc., é 
1,778 New York, N. Y. 
New York A unit prepared under and for the committee 
“Personnel on experimental units of the North Central Asso- 
ns Guided ciation of Colleges and agen a = ; 
n, Jr., con- unit was prepared especially for junior high an “a 
ok ae and first-year senior high students. 20 SWING DRILLING MACHINE 
_ the pam- The first chapter discusses the forces acting on 
Act, 1947," an airplane; the second, what is needed to be a . , —_ . 
’ which co- pilot; the third, how the pilot finds his way in Here is the practical drilling machine for 


e pamphlet the sky; the fourth describes the hazards of the vocational training. As a widely used 


: he fifth, airpl ines. “ " . 
eres aoe CO , See Sages industrial machine tool, the Sibley offers 


S. 
nd assistant Airbrush tl _ 


ter at the ‘ ; : the vocational student a basic 
vorked for By Ben Jorj Harris. Cloth, 78 pp., 7 by 10 in., 5 page : eth ’ 
e book is illus., $4. The Manual Arts Press, Peoria, II. preparation in industrial drilling operations. 
A book that will be found useful both by the 
rentice-Hall Mae learner = by the peotecsional. It Fen soso by By gaining a familiarity with the 
r use =» word and illustration how to get underway wi : ‘ . 
= pe the airbrush, how to make black and white pic- controls of this machine, and its accuracy 


classes and tures, oe to use color, and how to retouch pho- and speed, the student will be able 
tographs, The book contains a number of actual . ‘ a 
studies made by the author for national adver- later to step more quickly into higher 


ctories sal tisers. Some of these examples are in color. rated jobs in the shop! 


| have in 


aining as a 

d robe Sell Contour Sows ; p Convenient access to controls 

toes ae Prepared by the DoAll , Technical Institute. “eer c 

o> wall Cloth, $16 pp., 6 by 9 in., illus. The DoAll Co., permit sate, easy operation. 

ra certain 254 No. Laurel Ave., Des Plaines, Ill. Geared power feeds are selected 

such hows This is the twelfth edition of this handbook b i 

to ata which describes the methods used for contour y merely turning a knob. Change 
red se Rape a — gt and the of speeds is quickly made by 
riction cu tho - - : oe 

) wee GS ment. — ee convenient shifting of V-belt. The motor 

ining board The second part of the book contains a full and drive are enclosed to assure safety. 

, respective — that may be used in training apprentices 

ration, and ape tanga projects are pre- The model C-20 Sibley is modest 

alll Photoslectric Cells in cost—permits installation of one or a 
nna 7 By A. Sommer. Cloth, 104 pp., 534 by 89% in., battery at a low investment! 


illus., $2.75. Chemical Publishing Co. Inc., Brook- 
re Watson lyn 2, N.Y 8 . 


es for alt A description of the emission t of photo- 
electric Ne 


ted for thi oa. 
a The book describes the manufacture of some GET COMPLETE INFORMATION §S 
first hg types of photoelectric cathodes, the measurement 
e wit and matching of light sources, vacuum and gas ON THE SIBLEY MODEL C-20 
: filled photo cells, multiplier photo cells, and the 
— application of photo cells. SEE HOW IT WILL ADD To 
Modern jo Instruments and Testing Methods : 
gs. A con By the Technical Staff of the Coyne Electrical YOUR SHOP PROGRAM y | 
, obligation and Radio School, 500 South Paulina St., Chicago 


a 12, Ill. Cloth, 349 pp., 534 by 8% in., illus., $3.50. 
rial training A book that can be used as a text by the 
c., Detroit, student or as a reference book by the experienced 

Lathe Co, radio repairman 


SIBLEY MACHINE & FOUNDRY CORP. 
44 East Tutt Street, South Bend 23, Indiana 
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n Co., It is profusely illustrated and the explanations 

on the é& are expressed in clear understandable terms. 

. vocati The subject matter covers: indicating meters — 44 EAST TUTT STREET SCHOOL 
ng a work “cir operation and care; measurements with 


SOUTH BEND 23, INDIANA city STATE ai 


eoria Voe direct current, low frequencies, high frequencies, 
(Continued on page 26A) 
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Tk we 


a Ont ist ? Lyle Justis, distinguished American illustrator. 
i f 


ail Work sheet by Mr. Justis for “The Tree of Liberty,” 
The Tilustration? published by Rinehart & Co. 


ji e 
Ths Medium? Higgins American India Ink, of course. Like so many artists, 
sa illustrators and designers of note, Mr. Justis relies on the control and precision of 
Higgins American Drawing Inks . . . on their free-flowing facility and ease of use. Let 
the character and quality of Higgins Inks add character and quality to your work. 


PVA. CU, 





Ask your dealer for Higgins American Drawing Inks. 





THE INTERNATIONAL STANDARD 
OF EXCELLENCE 








ASSOCIATION NEWS 


(Continued from page 23A) 

Club meetings are held the first and third 
Wednesdays of each school month. Projects 
thus far include: (1) printing of colorful 
placards (proverbs) which are posted in the 
various schools throughout the city; (2) 
visiting the commercial print shops of 
Hutchinson and making oral reports of these 
visits; and (3) the printing of membership 
cards and stationery for the organization. 

4 The 16th Annual Initiation and Banquet 
was attended by the largest gathering in the 
history of Mu Sigma Pi. It was held on 
November 7, 1947, in Detroit, Mich., at the 
famous old Botsford Inn (restored by the 
late Henry Ford in 1924). 

The principal speaker was Crosby Kelly, 
director of training, Ford Motor Company. 

Frederick E. Searle, an honorary member 
of Mu Sigma Pi, and the former superin- 
tendent of the Ford Motor Company’s In- 
dustrial Schools, gave a most inspiring tribute 
to the late Henry Ford, who had also been 
an honorary member of our fraternity. 








NEW PUBLICATIONS 


J. W. Weeks, Donald Lahti, Richard R 

Top row — Leonard Larson, Adrian Pollock, O. A. Hinderlang, 
Thomas Pobanz, Arthur Muller, Harlyn Olson, Jose Alvarenga, 
Gilbert Western. 


Sixteenth Annual Convention of the Mu Sigma Pi 
New Members 


Bottom row (left to right) — Stig Ralstrom, Earl Brown, Edwin 
Polk, Andrew Althouse, faculty adviser, William Wiley, president, 
Gordon Graham, Dio Duryee, William Boyd. 

Second row — Oscar Felden, Raymond Whiting, Stanley Swan- 
son, Walter Kizel, Theodore Stoner, Paul Luoma, Fred Nicholson. 

Third row —Clifford Baker, George McWatt, Robert Grant, 


A ll, John B 





Initiation held at Botsford Inn, November 7, 1947 


An Approach to Radio 

By J. B. Shrewsbury. Cloth, 288 pp., 64 
by 9 in., illus. Electronics Industries, Prince- 
ton, Ky. 

This book is intended to give the begin 
ner a working knowledge of the fundamental 
principles of radio without going unne- 
essarily into the mathematical and scientific 
elements of radio transmission and reception. 
It may be used as a school text or for self- 
instruction. 

The book is well illustrated and the de 
scriptive matter is kept as simple as possibk. 
Work Routing, Scheduling and Dispatching in 

Production 

By John Younger and Joseph Geschelin 
Cloth, 168 pp., 63% by 9% in., illus., $3.50. 
The Ronald Press Co., New York, N. Y. 

This is the third edition of this helpful 
book for aiding production men in carryig 
out their work. It describes simply am 
clearly how to route the work, how t 
economize in the use of materials, how t 
analyze operational jobs, and how to d 
termine when special machines are requited 
to economize in production work. 

Cost accounting and planning, the Gantt 
chart in work routing, the setting of com 
pany policies, the making of tools, jigs, am 
fixtures, the handling of materials and pm 








(Continued from page 25A) 


and with bridges; analyzers, multimeters, and 
electronic voltmeters; signal tracing, signal gen- 
erators and test oscillators; tube testing; cathode 
ray oscilloscopes and oscillographs; and oscillo- 
scope tests and measurements. 
Toys: Their Design and Construction 

By J. Kay and C. T. White. Cloth, 125 pp., 
7% by 10 in., illus., $3.65. The Manual Arts 
Press, Peoria, Ill. 


A book written for use in handicraft centers. 
The authors aimed especially at making popular 
the use of salvaged materials of all kinds. They 
succeeded in collecting a large number of simple 
and interesting projects which would please both 
students in school shops and home-shop workers. 

Many of the things described can be made for 
use in day nurseries and as playground equipment 
for the small tots. 





duction personnel, and similar productiol 
problems are all quite fully presented. 


~~ 
> 


In the fall and winter months only #4 
pedestrians are killed in traffic accidents 
in the three hours immediately befor 
sunset for each 100 who die in the thre 
hours just after sunset. — Safety News. 
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NNESOT Passe 
Mi SOTA 60 Fifth Avenue 
eee © &.New; York 11, N. Y. 
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SESSION awe 
Texts for Vocational Courses 


AIRCRAFT MECHANIC SERIES 
By Col. Rollen H. Drake 
Aircraft Electrical Systems, Hydraulic Systems 
& Instruments 
Spring, 1948 


Aircraft Engine Maintenance and Service 
Preparing 





Separate Enrolment for 
Either or Both Terms 
June 14— July 23, 1948 
July 26 —August 27, 1948 





EDUCATION... 
the beacon that 
lights the road to tomorrow 
Aircraft Woodwork 

197 pp., $3.50 
Aircraft Sheet Metal 

233 pp., $5.50 
Aircraft Welding 

254 pp., $4.00 


Aircraft Engines 


Febr., $5.90 (prob.) 


These texts provide all the instruction in theory, materials, tools and 
techniques needed to meet the CAA mechanics’ license requirements. 
Very clearly and simply written, fully illustrated, up-to-date, and 
completely in line with actual practice and professional requirements, 
they are excellent for vocational or technical courses. Step-by-step 
directions for shop projects in the construction of all aircraft parts 
according to standard specifications and in all approved repairs are 
included. The author is a teacher of wide experience and an official 
of the CAA. 


THE BLUEPRINT LANGUAGE 
By H.C. Spencer & H. E. Grant 


Thoroughly explains every detail of blueprints, with especially good 
training in visualization through clear explanations of all views and 
methods of shape description used in technical drawings accompanied 
by expertly devised exercises in pictorial sketching. All illustrations 
and problem materials are reproductions of actual drawings and 


FOUR-YEAR CURRICULUM — B.S. DEGREE 
MASTER’S DEGREE — PLANS A-B-X-Y 
INDIVIDUAL PLANS FOR PH.D. DEGREE INDUSTRIAL ARTS 
AND SMITH-HUGHES, GEORGE-BARDEN COURSES 
EXCELLENT LIBRARY FACILITIES. 
UNEXCELLED RECREATIONAL PROGRAM 
WIDE RANGE OF MANIPULATIVE COURSES 
NEW SHOP AND OFFICF FACILITIES 


Aircraft Maintenance and Service 
eae Preparing 
—Correspondence concerning undergraduate work and 


~ graduate patterns may be addressed to the Department 
of Industrial Education, 103 Temporary, near University 
High School. 

The Dean of the Graduate School, 234 Administration 
Building, will supply a Bulletin of General Announce- 
ment and a blank of “Application for Admission”. 

Bulletins of Summer Session may be obtained from the 
Dean of the Summer Session, 853 Administration Bldg. 


MINNEAPOLIS 14, MINNESOTA 


\ 
" | BIN See ae ee eke 











38 pp., 6% 
ico Pekan Cc H & R Vv O Z blueprints from the files of over 100 leading industrial concerns. 
255 Ppp-. 94 x11%, ring binding, $5.00. 
the begin: World Famous Manufacturer 
damental 
eo of ILLUSTRATED apy AIRCRAFT DRAFTING 
d_ scientific ee . JIG-TOOL By H. H. Katz 
1 receptinn Precision Drawing Instruments By T.G. Thompson and ite emmamneiiiaiia mee 
or for self- ts R.A. Peterson ing and the particular practices of air- 
aan presen A unique reference containing 988 -, drafting — ——_ ——- 
e worki ings, with i - Of illustrations. Includes many ai 
“ possible. A New Gr oup of Six Drawing Sets pone RY rf = design, constrecticn, production and peor - ig mens 
and use of all tooling equipment and 
’ procedures used in industry today. $7.50 
tching in AERODYNAMICS 
PRINCIPLES OF RADIO By L. R. Parkinson 
Geschelin. FOR OPERATORS A brief, clearly written text, requiring 
llus., $3.50. By Ralph Atherton only high school algebra, on a fun- 
, f Very clear, simple explanations of the damental formulas and their use. $2.50 


Charvoz No. 662 


electrical fundamentals and operating 
principles of every basic part of radio, 
with nearly 500 illustrations and 
demonstrations. $4 


INTRODUCTION TO 
PRACTICAL RADIO 
By D. J. Tucker 


An unusually thorough basic text on 
all fundamentals, wi full explana- 
tions of the necessary mathematics at 


PRACTICAL MARINE 
ELECTRICITY 

By S. N. LeCount and 

H.S. Dusenbery 
A eomplete course in the electrical 
fundamentals, installation, operation, 
and maintenance of all marine electrical 
equipment. $3.75 


Especially designed for High School and Vocational use. 





points where it is w and man 
practical problems. 33 


SHOP JOB SHEETS IN MACHINE SHOP 
RADIO 


OPERATIONS 
By L. E. King 


Because of the large national demand for Charvoz 
Drawing Sets, it is important that orders be placed im- 


mediately to insure prompt delivery. Bk. 1—Pundementsle; Bk. 2— Serv- 





WRITE, WIRE, OR PHONE FOR PRICES, DISCOUNTS, ETC. 


ice Problems 
By R.N. Auble 
Practical shop exercises in the electri- 


Class and shop manuals on machine 
tool operations. Lathe, Milling Machine 
Operations — $1.75 each; Shaper Op- 


erations — $1; Bench, Grinder Opera- 


cal fundamentals and the construction 1 
tions — preparing. 


of all basic radio parts. $1.90 each 


CHARVOZ-ROOS CORPORATION 
101 FIFTH AVENUE NEW YORK 3, N. Y. 
Algonguin4-0420 
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TEACHI yp NEATNESS 
anc. CARE OF | 





This ONE Machine 


automatically files and joints 


HAND, BAND, 
CIRCULAR Saws 


The Foley Saw Filer is ideal 
for sharpening saws used by 
students in s-hool shops. It 
keeps them in tip-top shape, 
faster and better than by 


ipel eo] Be 


@ SCREWDRIVERS 
@ CHISELS 
@ FILES 


* - to get the tool you want from Toolrak 
oH back where it belongs. 
= Pree Me have the right tool at their 


@ KNIVES 

@ NAIL SAWS 

® KEYHOLE SAWS 
@ WIRE CUTTERS 
@ AWLS 

@ PUNCHES 

@ DRILLS 


fingertips when you equip your shop with Toolrak. 
Put Toolrak on the sides or ends of benches, 

See apd poche 
sa space saver -- ii ps you 

pete tons a pate dehby ~ Tf 
The individual tool a mee ped made of clear 


slots, to hold most commonly 
ee ee natural finish. 
tool holders are removable and inter- 
anni in the aluminum back-strip. You 
Seams Soe S Be ogee pes wee ad so 
arrange them to fit your changing needs. 
Toolrak is easy to install in 2 minutes. 


The Wizard Toolrak “Ten” 
12” long. Holds 10 tools 


1.90 =- 


*QUANTITY DISCOUNTS FOR SCHOOLS 


hand filing. Used by Army, 

Navy, hundreds of manual 

training departments and industrial plants. 
The Foley is the only machine that files 
and joints all hand, back and mitre box 
saws from 3 to 16 points per inch, cross- 
cut circular saws up to 16” diameter (24” 
optional), and band saws up to 24’ long. 
Patented jointing principle automatically 
evens up large and small teeth, so saws 
cut faster, truer, cleaner — stay sharp 
longer. Foley filed saws have less breakage 
and last longer. 

30-DAY TRIAL OFFER 
You may have the privilege of using the 


Foley Saw Filer in your own shop for 
30 days. Write or send coupon for details. 


TYPICAL 
SCHOOL 
USERS 


Berea College, 
. Berea, Ky.; Board 
of Education, Cleveland, Ohio; Boys 
Technical H. S., Milwaukee, Wis,; 
Charleroi School District, Charleroi, 
Pa.; Redlands Public Schools, Red. 
lands, Calif.; Stout Institute, Me 
nomonie, Wis. 


WRITE TODAY FOR INFORMATION 


%48-4 First National Bank Bldg. Colorado Springs, Colo. 


€ 30-Day Trial Offer. 





FOLEY MFG. CO., 3318 N.E. Sth St., Minneapolis 18, Minn. 
obey se fll information on Foley Saw Filer and details 











NEW TWO-PURPOSE LATHE 


A new two-purpose lathe which not only pol- 
ishes rubber printing rollers on a production basis, 
but also performs standard engine lathe metal 
turning as well, has just been announced by the 
} Tagg LeBlond Machine Tool Co., Cincinnati 8, 

io. 

Although designed especially for polishing rub- 
ber rollers, this Regal lathe may be used also for 
standard engine lathe turning. LeBlond Regals 
are available in six swing sizes, from 13 to 24 in., 
but the polishing machine is usually built on the 
19-in. model which swings 194 in. over the ways 
with beds any length starting at 6 ft. 








Two-purpose lathe 


LeBlond Regals are built with eight-speed 
geared headstock; quick change box; lead screw 
and feed rod; one-piece apron with positive jaw- 
feed clutch; one-shot lubrication to apron, car- 
riage, and bedways; and other modern lathe 
features. Complete motor drive, including main 
drive motor, is furnished as standard equipment 
on all models. 

For brief reference use I[AVE—0201. 


NEW DELTA BAND SAW 


A new heavy-duty production 20-in. band saw 
was recently announced by the Delta Manufac- 
turing Division of the Rockwell Manufacturing 
Co., Milwaukee, Wis. 

Built in both direct-motor drive and V-belt 
drive models, the band saw will take blades up 
to 1 in. in width and-has a capacity of 12% in. 
under the top guide. The aluminum wheels, bal- 
anced to reduce vibration, are mounted in per- 
manently sealed ball bearings. They may be 
stopped quickly with the foot brake on the lower 
wheel. An adjustment control on the upper wheel 
keeps the blade at the proper tension, clearly 
indicated on a legible scale. 

The power unit in both models is contained in 
a welded steel cabinet, with doors providing easy 
access to wheels and motor. In the direct-drive 
unit, the motor is rigidly mounted to the frame. 
To assure correct and automatic belt tension, the 
motor in the V-drive band saw is mounted on a 
pivot bracket in the base. 

Supported by two trunnions, 17 in. apart, the 


New Delta Band Saw 


20 by 24-in. table tilts, and locks at angles up 
12 degrees to the left and 45 degrees to the 


(Continued on page 30A) 
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Teach Precision Drilling 
with this NEW 


SKIL Drills. 


and = 


OHLEN-BISHOP DADOS As 
ARE VERSATILE Bench —_ ey 


You can cut any width groove cleanly and smoothly with an OHLEN- 4 
BISHOP multiple groover. Sets consists of two outside cutters Ys" thick U ni t 
and any desired number of inside blades or rakers 4, Ye or 1/16” thick. 
Combination allows you to cut any width from %” up to 4-1/16”, in 
variations of 1/16”. All blades are precision ground for fast, accurate 
cutting with or across grain in any direction. 


ASK FOR NO. 333 DADO HEAD 











909 Ingleside Avenue Columbus, Ohio - 








\ 





@ This new bench stand quickly converts any 
portable electric SKIL Drill into a stationary 
drill press for precision drilling or hole saw 
work. Even with the standard short arm, the 
press delivers a 20 to 1 leverage ratio at the twist 
drill tip. A longer arm gives still higher pressure 
ratios. And, of course, the SKIL Drill can be 
removed in seconds for use anywhere in the shop. 
Call your SKIL Tool Distributor today for a 
demonstration at your school. 


All These SKIL Tools are Ideal for School Shop Use 


SKIL Sanders (belt or disc type) ¢ SKIL Drills (electric or pneu- 
matic) ¢ SKIL Grinders (electric or pneumatic) ¢ portable 

+H 2 electric SKIL Saws @ radial SKIL Saws e SKIL Shear e and 
No. 700 Drawing Set Price per set, $1 5.00 many others . . . SKIL Tools are products of SKILSAW, INC. 


SPECIAL SCHOOL DISCOUNT exclusively. 
SKILSAW, INC., 5033 Elston Ave., Chicago 30, Ill. 


P A R K Factory Branches in Principal Cities 


In Canada: SKILTOOLS, LTD., 66 Portland St., Toronro, Ont. 


INSTRUMENT Si PREUMATIC 


COMPANY KILTOOLS 














Send for complete catalogue, Slide Rules, a 
Triangles and Instruments. 
93 W. PALISADE AVE. ENGLEWOOD, N. J. 


MADE BY SKILSAW, INC. 
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IT PAYS TO BUY 


PLASTICS 


FROM THE “ONE-STOP” 
PLASTICS STORE 


3 Big Advantages: 


+ ECONOMICAL, TIME-SAVING 
+« LARGE STOCK TO CHOOSE FROM - 
+ FAST SERVICE 


Check This List for Your Plastic Project Needs: 


* PLEXIGLAS ¢ LUCITE © CELLULOSE ACETATE, in 
sheets, rods, tubes — clear and colored — full range of 
sizes * Metal Findings * Plastic Jewels * Cameos 
* Semi-Precious Stones * Chains * Helpful Hand- 
books * Power Tools * Polishing Compounds * Buffs 
* Cements * Dyes * Many other items. 


SEND FOR PRICE LIST AND CATALOG! 


Accept FREE our big 8-page price list, folder on 
Internal Carving of Plastics, Jewelry & Metal 


© Glue never too hot—never to cold. 

¢ No gummy glue from underheat- 
ing—no spoiled glue from 
overheating. 

© Simple—no adjustments. 
Thermostatic control. 

© No water jacket to boil 
dry. 

e Rugged steel body. Guar- 
anteed heating element. 

© 1 to 8-quart capacity models 
available, 








Findings Catalog— your buying guides for all 
plastic craft projects. Write on schoo! letterhead, 


] stating your position. 


PLASTIC PARTS & SALES 
Lon 





Dept. 
$-2028 


1157 S. Kingshighway, St. Louis 10, Mo. 


Write for complete specifications and prices 


RUSSELL ELECTRIC COMPANY 


340 West Huron Street . 


Chicago, Illinois 





(Continued from page 28A) 
A miter gauge slot on the table is standard, while 
a rip fence can be added. A dust chute, attached 
to a dust collector, carries away dust and chips. 
The saw has adjustable, ball-bearing guides, 
enabling the operator to make the finest microme- 
ter adjustments. 
For brief reference use IAVE—0202. 


NEW A.C. INDUSTRIAL ARC WELDERS 


A large illuminated current indicating scale is 
the dominant feature of a new line of industrial 
type a.c. transformer welders announced by The 
Hobart Brothers Co., Troy, Ohio. The scale is 
uniformly calibrated so +hat the extra large 
figures are evenly spaced from minimum to max- 
imum welding heat settings, instead of crowded at 
one end and wide open at the other. The dial 
is illuminated by a 110-volt lamp, and is very 
easy to read from a distance in either light or 
dark locations. The light also acts as a telltale, 
indicating that the transformer is energized. 

These welders are all of the moving coil type, 
i.e., both primary and secondary coils move when 
adjustment is made. The time required ti. make 
a given change in welding heat, therefore, is one 
third less than would be required if one coil 
remained stationary. Adjustment of current is 
made by means of a convenient knob on a 
pressed steel disk that serves as the drip proof 
top cover of the case. 

These welders have an exceptionally high full 
load efficiency and an exceptionally low no load 
input. All coils are made of glass covered copper 
strap and all insulation is Class B. The circuit 
reactance and the low load voltage are so 
balanced as to make arc starting prompt and 
easy for any thickness of metal, without re- 
quiring special relays for this purpose. Capacitors 
are built in the units for power factor correction. 
All connections are enclosed in the case, and there 
are no electrical connections between the power 
lines and the welding cables. A heavy layer of 


x 


e 


= Wai iy! ~w q : 
. “B/ 


yi : 


New industrial arc welder 


mica between primary and secondary coils for- 
ever prevents the possibility of line voltage 
carrying across to the welding circuit, making 
these two units extremely safe. 

The case is of 16-ga. steel, rolled and welded 
with circumferential louvers at the top that are 
thoroughly drip proof, and a powerful fan at 


the bottom of the case draws fresh, cool ar 
through the drip proof louvers at the top ani 
expells it at the bottom of the case. 

These welders are offered in 300 and SW 
ampere sizes for operation on single phase, # 
cycles supply current, either 220/440 volts, « 
550 volts. They can also be furnished for 9 
cycles, if desired. For further information writ 
The Hobart Brothers Company, Box 13, Try, 
Ohio. 

For brief reference use [AVE—0203. 


SMALL HANDY TOOL SET 
Kit No. 9900C is composed of a 7 by %-it 
leather case, a 6-in. combination slip-joint pli, 
a 6-in. adjustable angle wrench, and an $i 
plastic-handle screw driver with 9/32-in. bit 
These tools will handle most odd repair jobs. Tr 
leather kit is finished in red and bears a golt 


(Continued on page 33A) 


Handy tool set 
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MECHANICAL 
DRAWING 
SUPPLIES 


DRAWING 
INSTRUMENTS 
T-SQUARES 
TRIANGLES 
CURVES 
SCALES 
SLIDE RULES 
PROTRACTORS 
DRAWING BOARDS 
DRAWING TABLES 


ART AND 
COMMERCIAL 
ART MATERIALS 


TEMPERA 
SHOW CARD COLORS 
MALFA OW AND 
WATER COLORS 


BRUSHES 


LINOL. BLOCK 
PRINTING INKS AND 
MATERIALS 


WATERPROOF 
DRAWING INKS 


SCHOOL AND 
DRAFTING. ROOM 
FURNITURE 





There is no substitute for quality: 


For best classroom results, 
make sure the Drafting 
Supplies and Artist Ma- 
terials you use bear the 
well-known WEBER Trade- 
mark... 


TRADEMARK REG. U.S. PATENT OFF. 


ARTIST and 
DRAWING 
MATERIALS 


Cat. Vol. 700 to Teachers 
and Schools on request. 


F. WEBER CO. 


Est. 1853 
PHILADELPHIA 23, PA. 
ST. LOUIS 1, M0. BALTIMORE, MD. 


Patronize Your Nearest Weber Dealer 





Now You Can Keep Your 
PAINT BRUSHES 


in Perfect Condition 











hardening and drying. No more messy 
cleaning -jobs to do. Your brushes are 
always soft and pliable when you store 
them in a PROTEXEM Paint Brush Con- 
ditioner. 


One Good Brush Reclaimed 
More Than Pays for a PROTEXEM 


It holds six 2” and 3” brushes. Will hold 
4” and 5” brushes if the overall length 


does not exceed 11”, 
$9.75 


Postpaid 
Fully Guaranteed 


Order Now from 


WISCONSIN LABORATORIES, Inc. 


2138-A N. 3rd St. Milwaukee 2, Wis. 


i PROTEXEM 


Paint Brush Conditioner 
Cut-away view shows 


The vapor action reclaims even hard-as- 
rock brushes . . . keeps paint from 
PROTEXEM Conditioner 
brush rack 





— 
Complete with pint 
Vaporizing Liquid 

















——_—_—_——— 





y— THE PROOF’S IN THE USE—~ 


RUBYFLUID FLUX 
IS Better for All Soldering 


Ruby’s BIG $1 Sample — 


1 pt. of liquid and % lb. of paste 
flux is more than enough to show 
you why we say Rubyfluid is a 
better flux. 


® Rubyfluid — 
Wets out freely .. . 
Makes stronger neater joints . . . 
Has no harmful fumes. . . 
Acts quickly and saves time. . . 


Ruby also will send you free its 
new booklet of simplified instruc- 
tions on “How To Solder.” 


Write for the Sample and Booklet Today 


THE RUBY CHEMICAL CO. 


77 McDowell St. Columbus 8, Ohio 





“BETTER TOOLS for 
BETTER INSTRUCTION” 


BERNARD Parallel Action 
PLIERS (No. 102) are used in 
thousands of schools because of 
their wide application in indus- 
try. Jaws close parallel, like a 
vise—fit snug 
against the 
BERNARD Parallel work, hold 
Four sizes. Useful slip. 
as pliers, wrench, 
cutter, glass 
breaker. 

















= 
Complete 
Catalog 
on Request... 























WM. SCHOLLHORN COMPANY, 84002 Chapel Street, New Haven 9, Conn. 
Sirs: Please send me your catalog of pliers, nippers, punches, and 
other specialized tools suitable for the industrial classroom. 
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AeA 4 TWO AIDS FOR SPEED HERE’S WHERE TO BUY YOUR 


ee eS a oter orAgas PLYWOOD 


Blue print 27 x 36” now printed on both sides showing squares full size. - e 
Shows how to find the Tength df rafter, find i fi 

Sone bow to ae Oe sae of say raiter, Seas oe tab All Thicknesses..... All Sizes 

many other ~ ag can wn for le — 

SS 2 oe cle’ framing. .g- 4 -g f- - BIRCH * MAPLE ¢ MAHOGANY © WALNUT ® OAK * POPLAR 

* post paid for $1.00. FIR © GUM © PINE © And many fancy imported woods. 


SLIDE CALCULATOR J Pool your requirements weekly and we will ship to 
for Rafters your shop. Any quantity large or small. Write for 


Makes figu rafters a cinch! Shows the length of any rafter having a run of from latest TELEPLY TICKER price lists. 


‘ At. foot | long ths are found by ioabtng as 17 Lag ag 5 og gee 
© an ere, commons, e cuts pi 80 
the angle in degrees and minutes. FJ gt ao i eliminates chance of PLYWOOD and VENEER Company 
error, so simple anyone who can read numbers can use it. Not a slide rule but « 
Slide Calculator designed set especially for og Carpenters, Contractors and Architects. 1776 Elston Avenue Chicago 22, Illinois 
Tho in use. Price $2.90 postpaid. Ch or M. O., no stamps. Phone ARMitage 7100 


MASON ENGINEERING SERVICE, 2106 N. mented St., Dept. 2, Kalamazoo 81, Mich. 


wrrririer ew 

















rT) TRADE MARK Its New! 
Jorg ensen” | Its Commleie! 


U & PAT OFF 


Genuine “JORGENSEN” Handscrews are = = . 

the ones which will withstand “school 7 , Plastics 

shop service.” To avoid future disap- SEES : 

pointment, be sure you ask for and get ¢ 

the genuine “JORGENSEN” every time. he 2, Z, lg MN a. 4 § 
B : en . 


They cost no more than any others. : é 
Ask for them by name. 6 
6:3 SEND FOR YOUR COPY 


Write for a, a, pe Clamp 
suaip CRAFTSMAN SUPPLY HOUSE 
ADJUSTABLE CLAMP CO. — Scottsville, N. Y. 


“The Clamp Folks” 
424 N. Ashland Ave., CHICAGO 22, ILL. 























het Students Make Their Own Tools With lI i . 
LEWIS MACHINE TOOL Solid Nut Continuous Screw Vise 
CASTINGS i , II Designed and built to with- 

ie ilt to wi 
The Ideal Classroom Project stand the most severe serviet 
MILLING MACHINES, SHAPERS, JOINTERS, 1 e extra heavy 

CIRCULAR SAWS, DRILL PRESSES, WOOD = , NUT will SOtin BRON te 
LATHES, SPECIAL PROJECTS at: iv Note the simplicity of con- 
Lewis castings solve your student project prob- .* struction; every part carefully 
lems. Easily machined and assembled with aid was -— Bee — = 
of complete blueprints furnished. Finished tools : ~ is Gis Maciek end Gael 
in place by hexagon nuts— 


are comparable to commercially built machines; 
ideal for home, workshop, light manufacturing. = Stop in Front Jaw eo 


Cast 20 X ~ ye Projects to —, — — 
stings shipped rough or semi-machin et = WRITE TODAY FOR FURTHER INFORMATION AND PRICES 


is low — students save by performing all expen- 
sive machining operations themselves. Accepted as outstanding shop projects by 

schools all over the nation. FREE ILLUSTRATED CATALOG—write today. Woodworkers Tool Works, Inc. 
LEWIS MACHINE TOOL CO. 222-224 S. Jefferson St. Chicago 6, Ill. 


P.O. Box 7446, Sta. L, Dept. X Los Angeles 23, Calif. 


7. < | METALS 


SUPPLEMENTARY ‘33 # are again available for Art Metal NEW BELT DESIGNS- 
CATALOG OF Y et x work in School Shops LEATHERGRAFT 
z r Sheet Brass — Copper — Aluminum MATERIALS P. 
CRAFT SUPPLIES B E Nickel and Sterling Silver, also 47 Popwler Weetera ond Novelty Designs. salt 
WRITE FOR YOUR . Ja Hammers — Files and Anvils for No. 397— Only 75¢ 
COPY TODAY! “3 a working these Metals nan Mf o> Ring oo pa Complete peer = 
and instructions. No. 332 — Only $1.30 


4, METAL CRAFTS SUPPLY CO. fo oaality, Leathercratt Materials’ as god Fittieg. 


lnnuricam Hamdicnalts $f 
Uimsucam aM. cnakts CO., INC 10 Thomas St. Providence, R. |. 225 W. Jackson Bivd. 
45-49 SO. HARRISON ST., EAST ORANGE, N. J. SEEK OSBORN BROS. Chicoge_6,_Ilinole 
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THE FIRST TOOL OF THIS KIND — TODAY’S FINEST 
Start a project for pleasure or profit. Make ship, 
and train models, delicate, internally carved 
costume jewelry, wooden statuettes, bookends, etc. 
Handee is the ideal tool for hobbyist, repairman, 
mechanic — novice or expert. It gives you smooth, 
steady power right at your fingertips, responds 
easily to your direction. Handee works on wood, 
ic, metal, alloy, glass, leather, horn, stone, 
bone, linoleum. AC or DC. Wt. 12 oz. 25,000 r.p.m. 


HANDEE KIT 


accessorii 
$27.50. Handee only, 
with 7 accessories, 
$20.50. Get it at stores 
a. If oz 
can't supply we 
send it puleda. 

Free 52-page Manual on request. 


CHICAGO WHEEL & MFG. CO. 
1101 Monroe St. Dept. IA Chicago 7, Ill. 


LUMBER FOR SCHOOLS 


T. A. FOLEY LUMBER CO. 
PARIS, ILL. 














For Highest Quality 
LEATHERCRAFT SUPPLIES 


Buy TOEBBECRAFT 


¢ Fine leather of all kinds 

¢Leathercralt tools and accessories 

© Projects cut to your order 

© Qur special cut-out projects 

© Instruction - books 

© Best prices possible 
“Toebecraft” is a quality line, backed 
by 55 years of experience in leather. 
Our catalog gives a complete listing 


of leathercraft items. Send ten cents 
for Toebecraft catalog today. 


TOEBE LEATHERCRAFT CO. 
Everything for Leathercraft 


(Continued from page 30A) 
imprinted design. Four slots in the kit permit it 
to be carried on a belt, or to be hung most any- 
where. The three pockets are wide enough to hold 
extra tools. 

For further information write for catalog from 
the Plomb Tool Co., 2204 N. Santa Fe Ave., Los 
Angeles 54, Calif. 

For brief reference use IAVE—0204. 


NEW TRI-ARC WELDER 
A new three-in-one unit which is portable and 
able to do welding, brazing, and soldering, is 
being marketed by M. R. Klein & Co., 27 E. 
Monroe St., Chicago, IIl. 


New Tri-Arc welder 


This versatile unit will weld steel, cast iron 
and its alloys, bronze and bronze alloys, nickel 
silver, copper, and nonferrous metals. 

It is completely insulated against shock and is 
obtainable at a cost which puts it easily within 
the reach of the school shop. 

For more specific description, address the firm 
mentioned in the foregoing. 

For brief reference use IAVE—0205. 


SOME INTERESTING BOOKLETS 


The Technical and Service Publications De- 
partment of Cincinnati Milling and Grinding 
Machines, Inc., Cincinnati 9, Ohio, has prepared 
two booklets entitled “Recommendations for Car- 
bide Milling,” M-1614; and “Recommendations 
for Grinding Carbide Milling Cutters,” M-1608. 

These booklets are well illustrated and contain 
the findings of the firm’s research department, as 
well as the fruit of their experience gained in their 
own shops. 

This firm also has on hand a limited supply 
of their “Show Booklet” which had been prepared 
for the 1947 Machine Tool Show held at Chicago. 

The booklet contains illustrations of the com- 
plete Cincinnati products, each picture being ac- 
companied by a brief specification. 

Copies of these offerings may be obtained by 
writing to the firm. 

For brief reference use IAVE—0206. 


NEW REGAL T SQUARE 

A new Regal T square has just been placed on 
the market by Engineering Manufacturing Co., 
Sheboygan, Wis. 

This T square has a blade made of tan finished 
plastic, with transparent edges. The head is of 
black laminated plastic. The blade is securely 
fastened to the head with hardened steel drive 
pins. Blades from 18 to 60 in., varying by 6 in., 
can be obtained. 

For brief reference use IAVE—0207. 


REVISION OF “HOW TO RUN A LATHE” 
The South Bend Lathe Works, 178 E. Madison 
St., South Bend, Ind., has just issued the 45th 
edition of their popular book, How to Run a 
Lathe. A number of changes in text material and 





(Continued on next page) 











DESIGN in the 
INDUSTRIAL ARTS 
by Charles B. Bradley 


One of the most practical analyses 
ever offered to industrial arts students 
and teacher training classes. Tells how 
to plan satisfying projects to make in 
the shop and gives details of designing 
articles for production manufacture and 
for handwork using all types of material 
— leather, wood, metal, clay, etc. At- 
tractively made up with over 170 illus- 
trations, a book which will appeal to 
anyone even remotely associated with 


the field. $3.00 


CREATIVE DESIGN IN 
FURNITURE by Varnum 


Presents the principles and the crea- 
tive-design approach to modern design 
in furniture. Basically sound principles 
synchronized to bring furniture and 
architecture into harmony regardless of 
changing styles. $3.50 


MODERN FURNITURE 
MAKING AND DESIGN 
by Hooper 
Gives a variety of treatments in the 
design and construction of furniture for 
house and garden, illustrated by draw- 
ings and photographs. Also a chapter 


on simple woodworking projects for the 
junior high level. $5.00 





THE MANUAL ARTS PRESS 


857 Duroc Bldg. 





Peoria 3, Illinois 











_-- SEEKING A POSITION?- 


The demand for teachers of Industrial Arts and 
Vocational subjects offers unusual opportunities to 


beginning teachers and to experienced men and 
women who are seeking advancement. Many vacan- 
cies — East and South. Write, telling us about 
yourself. 


THE BALTIMORE TEACHERS AGENCY 


William K. Yocum, Manager 
516 N. Charles Street Baltimore, Md. 














Heat Treating Furnaces and Equipment 
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PLASTICS 


LUCITE 


PLEXIGLAS 


CATALIN 


2 








GENERAL SUPPLIES FOR THE 
MODERN PLASTICS SHOP 





Send for price list of Kits, 
Jewelry Findings and full 
size sheets in any quantity. 





REQUISITION SHEETS ON REQUEST 





PLASTIC CRAFT 
WORKSHOP 


P.O. BOX 127 * RAHWAY, N. J. 




















LOOMS, Table and Foot 
Reed, Raphia, Handicraft Supplies 
Send for catalog 


J. L. HAMMETT CO. 
CAMBRIDGE, MASS. 


PAXTON 


Oldest Name in the Field 











INDUSTRIAL ARTS 
Lumber & Plywood 
fRANK PAXTON LUMBER CO. 


Des Moines 
Fort Worth 


Denver 
Kansas City 


(Continued from previous page) 


illustrations have been made since the previous 
edition was printed in 1944. 

The book contains the latest information on 
the operation and care of metalworking lathes. 
It covers such subjects as the operation of lathe 
units, grinding cutter bits, making accurate meas- 
urements, plain turning, chuck work, taper turn- 
ing, boring, drilling, reaming, tapping, cutting 
screw threads, reference tables, etc. 

Written clearly and concisely, it is widely used 
by machinists and as a shop text in schools and 
apprentice-training courses. 

e book is available with paper cover for 
25 cents, or with leatherette cover for $1. 
For brief reference use IAVE—0208 


DI-ACRO BENDER NO. 1A 
The new Di-Acro Bender No. 1A is a multi- 
purpose bending machine which will form and 
duplicate an unlimited variety of parts and pieces 
on a production basis. It will also produce shapes 
and outlines impractical to obtain with other 
production dies. 





Di-Acro Bender No. 1A 


The wide range of contour forming offered by 
Di-Acro Bender No. 1A covers all types of 
ductile material such as round, half-round, hex- 
agon and square rod, tubing, angle, channel, 
molding, strip stock and bus bar. 

The radius capacity of this machine is 0 to 6 
in. The material capacity is 5/16 in. round bar, 
YZ in. by 16 gauge tubing, 3/16 by 1 in. strip 
bent edgewise, 4% by 3% bent flat, % by % by % 
in. angle, and % by % by % in. channel. 

For further information address O’Neil-Irwin 
Mfg. Co., 351— 8th Ave., Lake City, Minn. 

For brief reference use [AVE—0209. 











BOWS AND ARROWS 
Ask for our free catalogue. What would 
be a better practical project to make 
for a Christmas Gift? “Flat Bow” 
books show how, only 75c. 
INDIANHEAD ARCHERY & MFG. CO. 
BOX 303-SS LIMA, OHIO 


No waiting, extra prompt delivery 

















KNOCKDOWN CEDAR CHEST 


Write for Free Price List Today 
GILES & KENDALL CO., Huntsville, Ala. 











Electro-Typers 








Especially qualified to be of serv- 
ice to the school printshop. 


Promptness and quality assured. 
Forms returned same day received. 
Badger - American Electrotype Co. 


600 Montgomery Bidg. 
407 East Michigan St., Milwaukee, Wis. 



























Style ‘ *s’ . 
Sterling 
Flask 


STERLING STEEL FLASKS 
for Strength and Rigidity! 


All-steel, all-welded, with high carbon 
content, Sterling Flasks combine maximum 
strength with minimum weight. Solid cen. 
ter rib and solid sand flanges at top and 
bottom. Full width bearing. Combination 
pin lugs and handles simplify handling 
and speed up the molding job. 
Write for new Catalog No. 56. 


Sterling 


FOUNDRY FLASKS, 


» MILWAUKEE 14, wiS..U. S.A 


A 4843-R 


ELECTRIC KILNS 


Any Size—Any Temperature 
fi 


Quick Delivery 
JAMES W. WELDON 


Laboratory 
2315 Harrison St., Kansas City 8, Mo. 







STERLING WHEELBARROW COMPANY 


























TOOLS ALWAYS SHARP 
with PLURALITY OILSTONE 


TOOL 
GRINDERS 
How guitte ta 


sizes 
No, 425 Plurality Sub Jr. 
No. 450 Plurality Jr. 
sto. 475 Plurality 


Grinding can be done on 8 
cone, coarse of fine oilstone, 
leather st:opping or emery 
wheels. agp ag efficient, 

easily accessible 
and kes ball beari bearing direct 


motor drive. Especi 
pa for school shop 
use. Details on request. 













Piurality Jr. 








Mummert-Dixon Co. Hanover, Pa. 
Originators and Pioneer Manufacturers 
rinders 

















ALSO ALL MATERIALS AND TOOLS 
USED IN THE MOTOR REPAIR SHOP 


Free Catalogue fo Instructors 
READING ELECTRIC CO., Inc. 













200 William St.. New York 
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